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1. JlabopaTopnasi padota Ne 1.
3nakoMmcTBO co cpenoi Microsoft Visual Studio

Ieab padoThI:

[TonydyeHue HaBBIKOB paboOThI co cpenoit Microsoft Visual Studio
npu pa3paboTKe MPUIIOKEHUMN C BU3yaIbHBIM HHTEpdeiicoMm.

2.1. lTopsiioK BBLINOJHEHUS JTA00PATOPHOH PadOTHI

N3yunTh TEOPETUUECKUIN MaTepHal U CPey MPOEKTUPOBAHMUS.

ABTomMaTuzanus HHQPOPMAIMOHHBIX MPOIIECCOB B HACTOSIIEE
BpeMs  MPEJCTaBIsSeTCS, B  TEPBYIO  oOYepeab, pa3paboTKoi
IpPOrpaMMHOTO  TIPWJIOKEHHS ¢  TpaduyeckuMm  uHTEpdeiicom
nosnb3oBatens (GUI), ynpapistioiiero noTokaMu JaHHbBIX.

I'paduueckuit  uuTepdeiic monb3oBarens (Graphical User
Interface, GUI) »t10 cucrema cpeactB g B3aUMOJICHCTBUS
MOJIb30BATENsl C YCTPOMCTBOM, OCHOBAHHAs Ha MPEACTABICHUU BCEX
JOCTYIIHBIX TIOJIb30BATEII0 CUCTEMHBIX OOBEKTOB M (PYHKIIUNA B BUJC
rpadUueCcKUX KOMIIOHEHTOB 3KpaHa (OKOH, KHOIOK, MOJIOC MPOKPYTKHU
U T. IL.).

Yame Bcero anemeHthl uHTepdeirica B GUI peanuzoBanbl Ha
ocHOBe MeTadop U OTOOpaKarOT WX HA3HAYEHWE M CBOMCTBA, 4YTO
oOJjieryaeT MOHMMAHWE W OCBOCHHUE IMPOrpaMM HEMOATOTOBJICHHBIMU
noib3oBaTeasiMu.  Takum  oOpasoMm,  paboTa  MOJB30BaTENs
OCYILIECTBJISCTCS C JKPaHHBIMH (OpMaMH, COJCPKAUUMHU OOBEKTHI
YOpaBJICHUS W TIAHEIM WHCTPYMEHTOB C KHOIKAMHU JEHCTBHH IS
00pabOTKH.

1.1. TeopeTnyeckue cCBeAeHUA

CrangapTHbiii rpadudeckuii UHTEpQeNc MOoab30BaTENs TOHKEH
OTBEYaTh PsiIy TPEOOBAHUM:

- moaAepXKHBaThb HMH(POPMAIIMOHHYIK)  TEXHOJIOTUIO  paldOThI
MOJIB30BATENIS C IPOTPAMMHBIM MPOTYKTOM;

- OPHUEHTHUPOBATHCA HAa KOHEYHOTO TIOJH30BATENs, KOTOPBIM
oO0I11aeTcst ¢ MPOrpaMMOi Ha BHEITHEM YPOBHE B3aMMO/ICHCTBUS;



- YAOBJETBOPATH MPHUHIUITY «IIECTH», KOTJAa B OJIHY JHHEUKY
MEHIO BKJIIOUAIOT HEe 0ojiee 6 MOHITUM, KaX10€ U3 KOTOPBIX COJICPIKUT
He 0osee 6 oI,

—  COXpaHATh CTAHJAPTU30BAaHHOE Ha3HAUYCHUE TIpaPUUECKUX
00BEKTOB U, 10 BO3MOKHOCTH, UX MECTOMOJIOKEHHUE Ha dKPaHE.

B 00BeKTHO-OpHEHTHPOBAHHOM MNPOTPAMMHPOBAHUM MBI HMEEM
neno ¢ kimaccamMu B 00bekTamMu. OOBEKTBI — 3TO COCTaBHBIC THIIBI
JAHHBIX: OHM OOBEIUHSAIOT HECKOJIBKO 3HAUYCHHH B €IMHBIA MOIYJb U
MO3BOJIAIOT HaM 3aIlKMCBhIBaTh M COXPAHSATH ATH 3HAYCHHUSA IO MMECHH.
Jpyrumu ciaoBamMu, OOBEKT — 3TO HEYHOPSIAOUYCHHAS KOJUICKITHS
CBOMCTB, KaXJ0€ U3 KOTOPBIX UMEET UM U 3HaueHue. IIpu pazpadbotke
HE KOHCOJIbHBIX MPUJI0KEHHUI, OCHOBHBIM MOHATHEM sABJsieTcs Dopma.

dopMa — 3TO KOHTEUHEP I pPa3MEIleHUs 2JIEMEHTOB YIIPaBJICHUS
Cpeabl pa3pabOTKH.

CBoiicTBa — BO3MOKHOCTH IOJYYCHHUS JOCTyIa K HHOOpPMAINH,
KOTOpasi XpaHUTCSI B 3TOM DJIEMEHTE.

MetonamMu  Ha3pIBalOT HAO0Op JEWCTBHMI, KOTOPBIE MOXKET
COBEpIIaTh OOBEKT.

ColOpiTHE — JnelcTBHE, pacro3HaBaeMoe OOBEKTOM (HampuMmep,
IIETYOK MBIIIbIO, Ha)XaTue KIABMIIH), I KOTOPOrO MOXKHO
3alporpaMMHUPOBATh OTKIIMK, T.€. pEaKIMI0 00BEKTa Ha IPOU30IIEIIIEE
COOBITHE.

[Tocne 3anycka Visual Studio BeiOupaem @aunr — Cozdams—
IIpoexm, nanee BoiOUpaem nyHKT CLR otmeuaeM [lpunoosicenue

Windows Forms, naeM ums nipoekra, k npumepy Factorial u Haxxumaem
OK.
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Pucynok 1 — HauanwsHas ctpanuna Microsoft Visual Studio
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Pucynok 2 — Co3pgaHue mpoekTa

He 3a0ynpTe, ykazaTs uMs npoekta. HazoBem npoekt Factorial
(pyHKUIMOHAN B IPOEKT OyAeT 100aBiIeH HA MPAaKTUUECKOM paboTe).
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PucyHnok 3 — 3amanve uMeHU MPOEKTa

ITocne Haxatus Ha kHONKy OK, mosiBUTHCS mycrtast @opma:
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Pucynok 4— Ilycra ®opma

Jlist noGaBneHus pa3IMYHbIX 3JIEMEHTOB HA DopMy, HEOOXOIUMO

OTKpBITh [TaHens aemMeHToB. [{Jig 3TOro Hy>XKHO BBIOpATh pa3/iesl MEHIO

Buo — Ilanenv snemenmos, nn0O0 HaxkaTh coueTaHue knasum Crri+

Alt+ X.

Pucynok 5 — Otkpseitue [lanenu 3meMeHTOB

OO6b1uHO, [lanenv 21emenmog paclookeHa Cpana.
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Pucynok 6— Ilanenb 351eMEHTOB



Jlnst ynoOcTBa co3manust MpuiiokeHus, 3akpenurte [lanens aneMeHT
u [lanens CBOWCTB cripasa.

Factorml  Mesmmert] Vil Statte

Pucynok 7— PaGouuii Bua cpenibl pa3pabOTKu MPUII0KEHUS

1.3. DnemMeHTHI yHpaBJeHUsA

dopma 3amaer mHTepdeiic Oyaymero npuioxkenus. OH JOJKEH
OBITH MOHSTHBIM JJIs TIOJIb30BaTeNs. PaccMoTpuM HEKOTOPBIE CBOMCTBA

Form.
Tabmuia 1 — CsoiictBa Form
CaoiictBo | Onucanue [TonceoiictBa| OmnucaHue NOJICBOMCTB
CBOMCTBA
BackColor | LlBet ¢ona Hpyrou IIpon3BOJIbHBIN IBET
OKHa WNurepuer Be6-11BeTa
Cucrema Cucremueble
Cursor Bun xypcopa | Ilpu HaxxaTuu Ha BBITIAIAOMINI CITUCOK
MOSIBJISIFOTCS PA3JIMYHbBIC BUIBI KypCcOpa MBIIIIH,
KOTOPBIE OTOOPAXKAIOTCS MPU BBHITIOJHEHUE
MIPUIIOKECHUS
Font [Hpupr Name Ha3Banue mpudra
TEKCTa
Text Ha3zBanue - -
DopMbI




Size Pa3mep okHa, -
€ro MIMpUHA
1 BBICOTA
Icon HNxonka - -
dbopMbI
Padding Orctynber ot | All OTtcTyn co BCeX CTOPOH
KpacB OkHa | Left Otctyn ciesa
Top OTtcTyn cBepxy
Right Otctyn cripaBa
Botoom OTtcTyn cHU3Y
Tabnuma 2— Metoasr Form
Meton Onucanne MeToia
Close() 3akpbiTie DopMbl
Hide() YCTaHOBIIEHUE PEXKUMA «HEBUIUMBI IS
DopMbl
Show() Brisog @opMbl Ha dKpaH
ShowDial BriBog @opMbI B MOJAJIBHOM PEKUME
0g0
Dispose() VY nanenue PDopmbl, 0CBOOOXKICHUE
3aHATOM €10 YaCTH NaMsTH
Focus() AxtuBanmss opmbl

Tabmauna 3 — OcHoBHBIE COOBITHS Form

CoObITHE Omnucanue coObITHE

Activated Bo3Hukaer npu akTuBU3anuu
DopMBbl

Click Bo3HuKaer npu menuKe MpIlbio
Ha Dopme

Load Bosnukaer nepen nepsbsim
BBIBOJIOM DOPMEI

Button (KHOIKA) CIIY>KUT J1JIS BBIOJIHEHUS IEUCTBUI C TOMOIIBIO
MBbIIIHA. PaccMTOpuM HEKOTOpBIE CBOMICTBA Button.



Taomuna 4 — CsoiicBTa Button

CoObITHE

Onucanue coObITHE

AutoEllipsis

[TonyvaeT uinu 3a1aeT 3Ha4€HHE, yKa3bIBatoIIee,
0TOOpa)kaeTcs M 3HaK MHOTOTOYHS (...) B TPABOM YTy
aJIeMeHTa yIpaBieHus, 0003HaYalOIIUN, YTO TEKCT
AJIeMEHTAa YIIPaBJIEHUS BBIXOJUT 3a MpeIelibl YKa3aHHO!
JUTMHBI HTOTO 3JIEMEHTA

AutoSize

HonyqaeT HJIN 3a1aCT 3HAYCHUC, YKA3bIBAIOIICC,
OCHOBAHO JIKM UIBMCHCHUC PAa3sMCPOB 3JICMCHTA
YIIPaBJICHUA HA €TO COACPIKUMOM

Capture

BOSBp&HIB.CT HJIN 3a1aCT 3HAUYCHUC, OIIPCACIIATONIICC,
Obl1a JIM MBI 3aXBayeHa JIEMCHTOM YIIPABJICHUA

DialogResult

Bo3Bpaiaer niam 3agaeT 3HauyeHue, BO3BpaIlaeMoe B
POJIUTENHCKYIO0 (POPMY MPU HAKATUU KHOMKH

Dock

Bo3Bpaiaer uiam 3aaeT rpaHULbl 3JIEMEHTA
YIPABJICHHUS], IPUKPEIJIEHHBIE K €r0 POAUTEIICKOMY
AJIEMEHTY YIPABJICHUS, U ONPEAEIIAET CIIOCO0 U3BMEHEHUS
pa3MepOB AIEMEHTA YIIPABJICHUS C €70 POAUTEIBCKUM
AJIEMEHTOM YIIPaBJICHUS

FlatAppearance

Bo3Bpamiaer BHEIIHNI BUJI TPAHUI] U 1IBETA,
UCIIOJIb3YEMBbIC VISl OTIPEICIICHHS COCTOSIHUS (PI1aykka 1
COCTOSIHUE MBIIIHN

FlatStyle

[Tomy4aeT nnu 3a7aeT MIOCKAN BHEIIHUN BUJ IS
KHOIIKHA

Image

[Tonyuaet unu 3agaeT uzo0paxeHnue, oToOpaxaeMoe B
KHOITKE

Tabnuia 5 — Meroasl Button

Meron Onucanue Meroaa

Hide() YcraHoBlieHUE peKkUMa
«HEBUJUMBIIN» 1151 KHOIIKH

Show() BbIBOJ KHOTIKM HA BKpaH

Select() AKTHBHPYET 3JIEMEHT YIIPABJICHUS

Focus() 3ananue Qokyca BBOJIa JIEMEHTA
yIpaBJICHUS
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Taomumna 6 —CooOsiTrsa Button

CoObiTHe Onucanue coObITUS

Click [Ipy mienuke 3j1eMeHTa yIpaBJICHUs
Enter ITpu BXOJZI€ B DJIEMEHT YIIPABJICHUS
MouseH [Ipu 3axepkaHre MBIIIN HA JIEMEHTE
over yIPaBJICHUS

MouseLe [Ipu yOupaHue MBIIIU ¢ dJIEMEHTA
ave yIIPaBJICHUS

PaccmoTpum npocTenimmii npuMep akTuBauu KHOMok. Co3naanm
®opmy «IIpumep BIIO-13-01». Ha Hel co3maauM 1BE€ KHOTIKHU:
«IIpuBeTcBuE» U «3aKPBITHY.

Mpumep Ne1. B10-13-01 E@

Pucynok 8 — ®opwma «IIpumep BIIO-13-01»

Cam 00BeKT Button HUKaKUX JCHCTBUU HE BBIIIOIHSICT, €O
OTKJIMKOM siByisieTcs curHain isClick. JInsa gopmupoBaHus peakiiuy Ha
Ha)kKaThe He0OX0IUM 00pabOTYUK COOBITHIA.

O6paboTunk coObITuii — 310 Meto Button_Click( ), conepxarniuii
CIIMCOK peaKInii Ha COOBITHS.

Co3znaaum 00pabOTYMK COOBITHM J1JIS1 KHOTIOK:

ko1 Ju1st kHonku «IIpuBeTcTBUEY:
MessageBox::Show("3apaBcTByiite!");

KOJI 1711 KHOTIKM «3aKkpbITh»: Application::Exit();

[Tosyunm crnenyromuii pe3ynbTar.
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3apascTEyHTE!

Pucynok 9 — Pesynbrat paboThl

Oyukiua MessageBox Cay>XUT A CO3[JaHUsI U OTOOPaKEHHS Ha
PKpaHEe OKHa COOOLIEHUsA, KOTOPOE COJAEPKUT OMNpPEAeNsieMOoe
porpaMMoi COOOIIEHNUE U 3aTOJIOBOK.

Jannas (QyHKIMA MCHONB3YeTCS BO MHOTHX MporpaMmax, B
OCHOBHOM, Uil BBIBOJA TMPEAYNPEKACHUS  MOIB30BATENO0 O
HEKOPPEKTHOCTH BBEJACHHBIX UM JIAHHBIX.

[Ipumep paboThl ¢ faHHOW (YHKIHMEH pacCMOTPEH BhbIIE U OyaeT
UCIIOJIb30BATHCS B CIAEAYIOUIUX pabOTax.

JuaemeHT ynpapjeHnus TextBox

OneMeHT ynpaBieHus TextBox mpenctaBisier coOOH TEKCTOBOE
T0JI€ JIJIsl BBOJIA WJIU BBIBOJIA TAHHBIX THUIIA SITing.

Kaxnapiii HabOp CHUMBOJIOB, KOTOPBIA BBOJUTCS C KJIaBHATyphl B
TextBox wmeer tun string. Jlns  BBINOJHEHUS  KaKUX-JIMOO
MaTeMaTUYeCKHUX pacueToB, HEOOXOIWMO IEPEBECTH BBEJCHHBLIE B
TEKCTOBOE TI0JIE TOJh30BaTENIeM JaHHbIC K IEJTOYMCICHHOMY, WIH
BEIIECTBEHHOMY  Tumy. OO0paboTuuk CcoOObITHII  OyJeT HMETh
CIEIYIOLINN BUL:

int x= System::Convert::ToDouble(A->Text);

B->Text = System::Convert::ToString(A);

Tabauna 8 — CotictBa TextBox

HazBanue Omnucanue cCBOMCTBa
CBOICTBa
AcceptsReturn [Tomywaer nin 3a1aeT 3HaAYEHUE, Ka3bIBAKOLIEE, YTO

MIPOUCXOAUT B MHOI'OCTPOYHOM BJIEMEHTE YIPAaBICHUS
TextBox mpu Haxxatuun knasumu ENTER: coznaercs

12



HOBAs CTPOKA TEKCTa UM aKTUBUPYETCS KHOTIKA
CTaHJIaPTHOTO ACUCTBUS (POPMBI

AcceptsTab

[lonmygyaer wnm 3amaeT 3HA4YEHUE, YKa3bIBAIOILIEE, YTO
MPOMCXOIUT IIpM  Haxatum kKimaumm TAB B
MHOT'OCTPOYHOM 3JIEMEHTE YNPABIICHUS: BBOAUTCS 3HAK
TaOyJSIIMKU B TEKCTOBOM T0JIe WU (POKYC BBOJA B hopMme
IIEPEMEILAETCS K CIEAYIOIEMY JJIEMEHTY YIPaBJICHUs B

ITOCJICJOBATCIILHOCTH IICPCXO/10B

Lines

[TomygaeT win 3a1a€T CTPOKU TEKCTA B DJIEMEHTE
ynpasie-Hus « TeKCTOBOE moJiey»

Multiline

[TomygaeT win 3anaeT 3Ha4€HKE, ITOKA3bIBAIOLICE,
SABJISICTCA JI JAHHBIN JIEMEHT yIIPaBJICHUS
MHOTroCTpOo4YHbIM TextBox

PasswordChar

ITonydaer nin 3a7aeT 3HaK, UCIIOIB3YEMbIN IS
MACKHPOBKH 3HAKOB ITapOJIsl, BBOAUMBIX B
OJTHOCTPOYHBIN JIEMEHT ynpasieHus TextBox

ReadOnly

HonyqaeT HJIK 3a0aCT 3HAUYCHHUC, YKAa3bIBAIOIIICC,

JUIS UYTEHUS

ABIEICTCA JIM TCKCT B TCKCTOBOM I10JIC JOCTYIIHBIM TOJIBKO

Text

TextBox

HonyqaeT WIn 3a1acT TCKYHII/Iﬁ TCKCT B TCKCTOBOM II0JIC

TextAlign

[TomygaeT wnu 3amaet crocoO BEIpaBHUBAHUS TEKCTA B
aneMeHTe yrpaieHus TextBox

Tabmnuia 9 — Meroasl TextBox

Meton Onucanune meroaa

AppendTe Jlo0GaBnseT CTPOKY K COAEP)KUMOMY TEKCTOBOTO AJIEMEHTA

Xt YIIPABJICHUS

Clear Y nansieT u3 TEKCTOBOTO MOJISI BCE €r0 COAECPKUMOE

Copy Konupyert Tekyliiee BblICICHUE TEKCTA B SJIEMEHTE
yIPABJICHHUS], TOAICPKUBAIOIIEM PEJAKTUPOBAHUE TEKCTA

CreateGra 3anaet 00bekT Graphics 11 3JIeMeHTa yIpaBIIeHUS

phics

Cut [TepemernaeT Tekymuii BHIOOP U3 TEKCTOBOTO MOJIS B Oy-hep
oOMeHa

DeselectAl | VYka3biBaeT, uTo 3HaueHue cBoiictBa SelectionLength paBHo

1 HYJIIO JJIs1 OTMEHBI BBIICJICHHUS] CAMBOJIOB B 3JIe-MEHTE
yIpaBJICHUS

Dispose() OcBOOOXKIAET BCE PECYPCHI, UCTIOIH3YEMbIE 00HEKTOM

Focus 3anaer pokyc BBOJIA DJIEMEHTA YIIPaBICHUS

Hide CKpBIBaeT AJIEMEHT YIPABICHUS OT MOJIb30BATEIIS

13



Paste() 3aMeHseT TeKyIUi BEIOOP B TEKCTOBOM I10JIE€ COJIEPIKU-MBIM
O0ydepa obmena

Select() AKTHUBUPYET 3JIEMEHT YIIPABJICHUS

SelectAll BriOupaer Bech TEKCT B TEKCTOBOM T0JIC

Show OtoOpaxaeT 2JIEMEHT yIpaBJICHUs JIJIsl TOJIb30BaTeIs

Undo OTMEHSET MOCIEIHIO ONEPalI0 PEJAKTUPOBAHUS B
TEKCTOBOM I10JIE

Meron Onucanue Meroaa

Tao6muma 10 — CoObiTus TextBox

CoObITHE Onucanue coObITUs

GotFocus CoObITHE, BOBHUKAIOIIEE B MOMEHT aKTHUBH3AIlMU OKHA

LostFocus CoObITHE, BOHUKAIOIIEE B MOMEHT MOTEPH (oKyca

KeyDown CoObITHE, BOBHUKAIOIIEE B MOMEHT JIBH)KEHUS HAXKHU-
MaeMOM KJIABUIIIY BHU3

KeyPress CoObITHE, BO3HUKAIOLIEE IPU YAEPKaHUH HAaKaTOM
KJIABHILIN

KeyUp Co0bITrE, BOZHHUKAIOLIEE TP OTITYCKAHUU HAXKaTOU
KJIABHILIN

Change Co0bITHE, BO3HHKAIOLIEE TPU U3MEHEHUH, J0OABICHUN

WM YIAJICHUH O4YCPCIHOIr0o CMMBOJIA B I1OJIC BBOAA

1.5. IlpuMep BbINOJHEHUS 3adaHUS

Coznaem npoekt ¢ umeHneM Factorial. Ha ¢dopmy nobasnsiem mectb

nIeMeHTOB: 3 - Label, 2 — TextBox, 1 — Button, KaKk IIoKa3aHo Ha

PUCYHKE.

Form1

label

label2

label3

Pucynok 9 — Bug ®opwmel

14



B cpene pazpabotku, [llanenv snemenmos aBTOMATUYECKHU
ckpbiBaeTca. UToObl HCKIIOYUTH CBepThiBaHWE [laHenu »IeMeHTOB,
HEO0OXO0IMMO HaXaTh Ha KHOIKY «KHOTKay El.
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corbotuz

DT sy o

Labed

LirkLaoad

L Do

Loy

b b >Rl N

SOLUSHAE RN o L

Fasos il uzlrox

Mol adade
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Nty locn

Pucynok 10 —Ilanens amemMeHTOB

Jlyist 3a1anusi CBOMCTB dJIeMEHTaM, HE0OX0IUMO PACKPBITh JJucnemuep
ceoucms. Beioupaem Buo — ucnemuep ceoticms.

CEOHCTEA

textBoxl System.Windows. Forms Ti =

2]

ForeCalor Bl indowText ~
Lines MaccHe string[

RightToLeft Mo

ScrolBars Mone

Texk

Textalign Left il

Text

TEKCT, CEAZAHHEIM C 3NEMEHTONM
WARAENEHHA.

Pucynok 12 — /lucnetdyep CBOMCTB

H3mensteT cBoiicTBa 31eMeHTOB. B [lanenu ceoiicme, N3MEHSIEM
CBOMCTBO Text.

Pa3zmep snemenrta Label cTporo He W3MEHSIETCSl IO BEpTUKaIU. B
ciIy4dae, OOJIBIIOr0 TEKCTa, HE BCE CJIOBA MOTYT ObITh BUAHBI. J[J1s1 TOTO,
4TOOBI pa3Mep OKHAa HM3MEHSJICA 10 TEKCTy, HEOOXOAUMO H3MEHHUTH
cBOMCTBO AutoSize n ero 3nauenue True momeHdITs Ha False. U3menum
IIBET BBEACHHOT'O TEKCTa, mpu mnomouu cBouictBa ForeColor. Tekct
BBIPABHEM I10 LICHTPY, UCMOJIb3Ys CBOUCTB TextAlign. B mepBom Labell
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W3MEHUM BHUJ TeKcTa (CBOMCTBO Font): pazmep mpudTa (M0acBONCTBO
Size) u HauepTaHue (ITOTYKUPHBIN, NOJACBOMCTBO — Bold).

MOKHO NO3KCIIEPUMEHTUPOBATh C LBETOM 3ajluBKA DOpMBI,
pabortas co coiictBoM BackColor.

I'Ipau[Tuuecune JadaHHe g@@

Briuvcnenue dakropuana
MpH NOMOWM PEKYPCHH

Ni=

Bemucaure

Pucynok 13 — ®opma nocie BRINOJTHEHHBIX U3MEHEHUM

Teneps mepeiinem K koaupoBanuro. OTKkpeiBaeM B Obo3pesamens
pewenuti ¢aiin Factorial.cpp. Ilocie MOAKIIOUEHHBIX 3aroJIOBOYHBIX
daiinoB, co3gaeM MPOTOTUIT (PYHKIIMK BBIUUCICHUS akTOopUana;

long double f(int N);

B stoT %€ daiin qodaBisieM TEKCT NPOTPAMMBI:
long double f(int N)

{if(N < 0) return O;
if (N ==0) return 1;

else return N * fact(N - 1);
}

J{nst npukperieHus K 3yeMeHTaM TextBox mepeMEeHHBIX, U3MEHSIEM
nx cBoMcTBO Name, cooTBeTcTBeHHO, Ha N 1 FactN.

OtkpsiBaeM ¢aitn Forml1.h, B Havano ¢aiina godasiasieM TpoOTOTUI
dbynkuuu f (cpaszy mocne #pragma once) .

Bo3sBpamiaemcsa B KoHCTpyKTOp Haield ¢popmbl. llenkaem nBa paza
Ha KHONIKY Buinonums 1 100aBIsEM KOA:

int number = System::Convert::ToDouble(N->Text);
double factor = f(number);

FactN->Text = System::Convert:: ToString(factor);

Kon noGaBnsieTcss MeXay cCKOOKaMu, UMEHHO TaM, TJI€ CTOUT
Kypcop.
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#pragma endregicn

private: System::VWoid buttonl_Click({System::0bject®

sender, System::EventhArgs™ e) {
int number = System::Convert::ToDouble(N->Text);
double factor = f{number);
Facth->Text =

System::Convert::ToString(factor);

h

Pucynok 13 — OOpaboTunk coObITHS «BBIUUCIUTEY

BeinosauTe otinaaky nporpaMmmsl. Pe3ynbtat paboThl MPUI0KEHUS
IIPEJICTABIICH HUXKE.

[NpakTHuecKoe 3agaHMe E@@

BriuvcnenHwe daktopvana
NPy NOMOLKM PEKYPCHM
N= 4 |

Ni= 24 |

BemucauTe

Pucynok 14 — Pe3ynpTar BHINOJIHEHUS PUIIOKECHUS
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2. JIabopaTopHasi pabota Ne 2,

CocraB Bu3yabHO# cpeaa nporpammupoBanus. [laautpa
KOMIIOHEHTOB. CBOICTBA M METOAbl KOMIIOHEHTOB.

Ieab padoThI:

[TomyueHre HaBBIKOB PaOOTHI C JIEMEHTAMU yIPABJICHUS, UX

CBOMCTBaMH, METOIAMH M COOBITUSMHU MPU Pa3pabOTKE MPUIIOKEHHUH C
BU3YaJIbHBIM HHTEpPeiicom.

2.1. ITopsiIOK BBINOJIHEHUSA JTA00PATOPHOH Pa0d0THI

IIpu BBITIOJHEHUH 3a/IaHUI J1Ta0OPATOPHBIX PadOT, CTYICHTHI

Koyim4yecTBO 3J1eMEHTOB yIpaBieHU Ha DopMe OyAET HECKOIbKO
NEeCITKOB. Eciu, HYyHO BBIBECTH BECh CIIMCOK Y€ YCTaHOBJIECHHBIX
AJIEMEHTOB, HEOOX0IMMO BEIOpaTh Cmpykmypa 0okymenma Ha TTaHESTH
MEHIO, MJIM HaxXkaTh coueTanue kiaaBum Ctrl+Alt+D. CneBa mosaBuThCA
OKHO CO CIIMCKOM BC€EX 3J1eMeHTOB Bamu co3nanHor @OpMEI.

CIpyv T Rovysers - Form i
k‘._- & = 4 v v o»
BT oot e |
= BorsacmTh TabContro
tabPapel TatFoge
A labell Label
LabPage TalF e
groupBon] Grouplox
(%] bagton? Buston
(] BasttonZ Sutton
A labels el
o] datatindView] Datatichen
o teatBos? TestBox
A labeld Libel
W textBiox] Teattor
A labeld Lobel
A label2 Label
P age3 Tatdage
& teactfiooed Textiion
e testfowd TestBon
V| checkBon2 TreckBox
< eheckBexd achBor
(&) battoml tutton
T menuStripl MeruGino
= daraToolStripMenultem TodSt pilerulien
T coxpanarnTaoltripMenublteom TodSteMan (e
= maoaTomStripMenultem] ToctRrpHeniten
= seaToolStrigenaltem ToofSpMarulten
= seacopToolStripMenultem TotirpMenciton

Pucynok 15 — Ctpykrypa @opmsl

JlaGopaTopHas paboTa COCTOUT U3 TPeX 3aJaHUM: 2 MPAKTUUECKHUX
U OJHO TeopeTHdeckoe. Hmke mpeacraBieH NpUMEp BBITIOJHCHHUS

Ja00paTOpHBIX paldoT, a Takke WHIWBUIyAJbHBIC 3aJaHUs IS
KaXJOT0 CTYyJACHTA.
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[Ipumep 1. TaOynupoBaHne (QYHKIMH U BBIYUCICHHE €€
3HAYCHHUI B YKa3aHHOM WHTEPBaJIC C 3aIaHHBIM II1aromM

OTtkpoiite GopMy U YCTAaHOBUTE Ha HEM CIICAYIOIINUE JIEMEHTHI
yIpaBJICHUS:

- Label — 8 >n1eMeHTOB;

- PictureBox — 1 anemeHT (cieBa);

- DataGridView — 1 snemeHT (cnpaBa);

- TextBox — 6 3J1I€MEHTOB,;

- Button — 2 snemeHTa.

Ha ¢opmy OyaeT ycTaHOBJEH TEKCT 3adaHus (BUI KyCOYHO-
3aianHon (yHKIMK). YToOkl moMecTuth ero Ha dopme, 3aHeceM ero B
Oydep (mpu OTKPHITOM 3aJlaHUE, HAOKMMAeM Ha KiaBuilly PrintScreen)
U B TpadpuueckoM penaktope (Hampumep, Paint), «BbIpe3acm» PUCYHOK
HY>KHOTO pa3Mepa. 3aTeM, COXpaHSIEeM €ro M IMOMEIIaeM B JJIEMEHT

yrpasieHus PictureBox B cBONCBTO Image.
Form1 E”E”s__q

label

label2

label3

labeld
labeld

labels

labeld

UL

l buttanl l l buttonz l

Pucynok 16—PaccraHoBKa 3J1EMEHTOB YIIPaBJIEHUS

UtoOBbI 3aaTh OJMHAKOBOE CBOMCTBO 00Jiee YEM OJHOMY JIEMEHTY
yIpaBJICHUS, BBIJCIUTE HEOOXOIUMBIC 3JIEMEHTHI C MOMOIIBIO MBIIIH
(v HaxxaTreMm kJauiy Shift), u Beibepute CBONCTRBO.

CEOACTES v 0 X

-

E=: A =
=B =
ScrollBars None -~
e e Text
as= _ _ Textalign Center w

PucyHok 17— YcTanoBiieHHE OAUHAKOBOTO CBOMCTBA HECKOJIBKHUM
3JIEMEHTAM
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3amalTe CBOMCTBA DJIEMEHTAM, COIJIACHO TaOIHIIE 3HAYCHUIA.

Tabmuma 11 — CsoiictBa Form1

DneMeHT CBoiicTBO 3HaueHue
YIPABJICHH
S
Forml Text “JlaboparopHas pabota Ned. 3aganue 17
FormBorderS | FixedToolWindow (npu pabome
tyle NPUTIOJHCEHUSL, pasmep Popmbl He MOdHcen
ObIMb UMeEHEeH)

Labell AutoSize False

Text “ITporaOynupoBaTh pyHKUIHIO Y=f(X) Ha

oTpeske [xn; xk] ¢ marom dx. Haiitu
AKCTPEMYMbI PYHKIIMM HA YKA3aHHOM

oTpe3ke.”
Font Hauepranue: ;xupHBbIN.
Pazmep: 10.

PictureBox Image “D:\picture”
1
DataGridV | BorderStyle Fixed3D (npuoams mabauye neexuii
iew aghexm obvema)
Label2 Text “Tabnnua 3HaYeHH”
Label3 Text “xn ="
Label4 Text “xk ="
Label5 Text “dx =7
Label6 Text “a="
TextBox1 TextAlign Center
TextBox?2 TextAlign Center
TextBox3 TextAlign Center
TextBox4 TextAlign Center
Label7 Text “MakcumasibHOE 3HaYeHne QyHKIMK

AutoSize False

TextAlign TopCenter
Label8 Text “MuHuManbHOE 3HaYeHue QyHKIUN

AutoSize False

TextAlign TopCenter

TextBox5 ReadOnly True
(17151 HEBO3MOYKHOCTH BBOJIA JTAHHBIX
M10JIL30BATEIIEM)

TextAlign Center

TextBox6 ReadOnly True
(1711 HEBO3MOYKHOCTH BBOJIA JTAHHBIX




MOJIb30BATEJIEM )
TextAlign Center
Buttonl Text “BpIIOIHATH 3aJ1aHUE”
Font Hauepranue: ;xupHbIil.
Pazmep: 10.
Size 215;38
Button2 Text “3aKpbITh TPUIOKEHHE
Font Hauepranue: ;xupHbIi.
Pazmep: 10.
Size 215;38

[Tocne ycTanoBieHus BCeX CBOMCTB, PopMa MPUMET CICAYIONIAN BUI:

] abopaTopHana paboTa N24. 3apanue 1 3]
MpoTaGynupoeate ¢gyHKUMID ¥=f{x) Ha oTpe3ke [xn; xk] c warom dx.
HaiTu akeTpeMyMel YHKUWKM HA YKA3AHHOM OTpEe3Ke.
T aBnMLa SHAYEHHEA DYHK LMK
2x+2, ecmi x=0
y=flx)=14x+3. ecu 0<xZa,
cos (x+2). e x>a
o [
we
o [
_ MakcuransHoe M uHMrME NEHDE
as l:l FHAYEHHE DYHKLIMM: FHAYEHHE PYHKLIMM:
l BuinonHUTE 3a08HHE l JaKkpeTe NPHADKEHHE

Pucynok 18 — Bug ®opmsl ¢ 3a1aHHBIMU CBOMCTBAMH

PaccmoTpum koa o6padoTumnka coobitust Click KHOTIKH
«BBITTOJIHUTE 3aJ1aHUE):

private: System::Void buttonl_Click(System::Object” sender,
System::EventArgs” e)

{ double xn,xk,xh,x,y,a,ymax,ymin,yt;

Int n,i;

//IIposepka 6600a OanHbIX 8 KOMNOHeHmMbL textBox

if ((textBox1->Text!="")&&(textBox2->Text!="")&&

(textBox3->Text!="")&&(textBox4->Text!=""))

{ //IIpeobpaszosanue 66edennvix oannvix 8 mun double

Xn = Convert:: ToDouble(textBox1->Text); xk =
Convert::ToDouble(textBox2->Text);
xh = Convert::ToDouble(textBox3->Text); a =

Convert::ToDouble(textBox4->Text);
21



//Ouucmka cmonbyos mabdauybvl

dataGridView1->Columns->Clear();

//Co30anue 08yx cmoabyos 6 mabauye

dataGridView1->ColumnCount = 2;

//Co30anue 6 mabauye cmpox

dataGridView1->Rows->Add(ceil((xk-xn)/xh)+1);

//3anecenue 8 6epxniol0 cmpoxy mabauyvl 8 NepayIo AUEUKY MeKCm
«X», 60 emopyro mexkcm « ¥»

dataGridView1->Columns[0]->Name=" X";

dataGridView1->Columns[1]->Name="Y";

1=0; x=xn; ymax=-1.8e307;ymin=1.8e307;

while (x<=xk)

{ if (x<=0){ y=2%x+2;}

else if (x<=a) {y=sqrt(x+3);}

else {y=pow(cos(x+2),2);}

//3anecenue 6 nepswiii cmonbey 3navenul apeymenma X

dataGridView1->Rows|[1]->Cells[0]->Value
=Convert:: ToString(x);

//llepemennoii yt npuceausaem oxkpyeieHHoe 00 08YX 3HAKO8 NOCIe
3anAmou 3Had4eHue y

yt=ceil(y*100)/100;

//Bv1800 60 6mopom cmonbye mabauysl 3navenue pynkyuu Y

dataGridView1->Rows|[1]->Cells[1]->Value
=Convert:: ToString(yt);

//HAxXo00um MaKcuManbHoe U MUHUMAIbHOE 3HAYeHUue U OKpy2isiem
00 08YX 3HAKO8 NOCJle 3aNnsAmotl

if (y>ymax) ymax=ceil(y*100)/100;

if (y<ymin) ymin=ceil(y*100)/100;

x=x+xh;

1++;}

//8b18600UM 8 KOMNOHEHMbL textbox makcumanbHoe u MUHUMALbHOE
3HayeHue QyHKyuu

textBox5->Text = Convert::ToString (ymax);

textBox6->Text = Convert::ToString (ymin); }

else {MessageBox::Show( "3amomHuTe, mokamyicra, maHHBIE",
"OmmuOka BBOJA JaHHBIX",

MessageBoxButtons::OK, MessageBoxIcon::Exclamation );} }

3arycTuTe NpUIOKEeHUE. Pe3ynbpTar npeacTaBieH HUXKE.
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BGHICCTBCHHBIG YHnCJ1a BBOJATCS B TCKCTOBOC OKHO 4YCPE3 3aAIATYHO.

NabopaTtopHan paboTa N24. 3aaanve 1 3]

2x+2,

‘ BunoaHWTL 3anaHue

ecti x=0

MpoTaéynupoeaTtk dyHkuuo y=f{x) Ha oTpeake [xn; xk] c warom dx.
HaiiTi akcTpeMymMel pYHKLMK HA YKa3AHHOM OTpE3Ke.

T a6 AMLE SHAYEHHEA DYHK LA

SHAYEHME PUHKLMM
265

b Y
v=flx)=9Jx+3. ecm 0<xZa |y 19
{cos2 (x+2) ectu x>a 104 -18.8
103 -18.6
Hh = 105 02 o
10,1 -18.2
#h = 105 3
du= 01
. p M akcuMansHoe

MuHMManeHoe
SHAHEHWE PYHKLMW:

v

>

13

l JaKpHTh NPUNOXKEHWE ]

Pucynok 19 — Pe3ynbTat paOoThl IPUIOKEHUS

2.2. 3ajanus 1J1s1 BHINOJHEHUS J1a00pPaTOPHOI padoThI

[IporaOynupoBarh (yHKIIUIO
f1(x),eciu x < K;

v =1 f2(x),ecru K <x <N; B quana3zoHe U3MEHEHU X OT Xn 10 XK, ¢
f3(x),ecau x = N;

marom dx.

3nauenus xn, xk, dx, N, K BBoagTcs nosib3oBaTesiem npu

BBITIOJTHCHUUW ITPUIJIOKCHUA.

Tabnuma 12 — BapuanThl 3aganuii

Ne | 3amanue [TapameTpsr | Ne 3ananue [TapameTpsbl
byHKIIMHN byHKIIUN
- tg(a/x
1 g 16 g(/ ) )
1+x y= eX/a . a=m/5.
y=< x*+2 , ]
2-x +In(x), x-4 ;
2 , 17 xX’+c
1,53-x° , a =4345. y = \/XJME : c=1n‘c0~t‘
y= x+lri(x.a), ¢ +1n(c): ©=424; t=291
Jx+23-a’
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3 [Ing+o) , 18 x+ -
N a =4,345. ) x1
Y= InG+a) y= Smx(i.l X);
2_1n.QC+a), m’
Yl e ] falioes:] tomeo
7 = =cos’(0-1); w=1;
= 4 2xta | a=>54 V= —\/@) 3 at :Cg; (@t o
- crt x-aH 1ot . 2.(xtb) ;
L d—cD- 4D
5 x-y 20 I-sin(x) _
; 0.5 bc
y y= ‘sin(w2 D) Oj OS;(
Ty
. ©=207; 1 =1
y=1 -4
sin( x)
2+ cos( y)
6 Inp -+, p=4J017-1g5):| 21 . @ s
In(a—x) ’
y=11In@—). _| asmna-—x),
ep+)c2 " sin(a-x)’
’ 2,35~lg‘a—x‘;
7 Sin2 X ' 22 (e In(xa) o ass
y=1lg/a) . a =534 y={ x—a : 3,53,
x2 sin(xa)
o e )
8 sin(x+b) _ sin(a) | 23 0 L5
; ) 25;
=Ix+b-x*+b*, cos(2+a) 1,53-x
' ;/7 a =252 Y=9 x+In(x-a),
x— , <
\X+2,3a ?
9 . M y =sin(x); 24 a=223;
s a 5
X
y=1m —(x=y) , v 2R
Xty (x+aj”74i,
Xy x-+a
10 107, 25 cos(xpin(x) a=305,
1+x>
a=0,5 y=4(1+x*)-cos(x
tg(x+a) In(#x)
11 az375. | 20 1.178 |; a=4,664.
= 1g<1n<X> Y53 €oel 3
Jsinéam e _
12 (arx3 i—os | 27 na2 D 353
y_ O y= 2201
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13 X/ 28 (—x—1) _
=21. 4 >
y=< In(a/x) a vl 3 ’
ln(w_ea.x) cos(x) )
14 W b=3.75 29 sin(x +b) :  b=sin(a-cos(2+a));
y=43y-b y=1 x+b)- x> +b%; a=0,52.
sh—y 3,437 :
15 0 ; 30 x+1 y =cos(m-t);
=15. 3,14kct :
y=y 7 ) Ty w=2 t=137
X+y
3 =<-3,14+ct t
lg(a—X)’ y C oy

1,57 ;

KoHTpoJibHbIE BOIPOCHI

1. OnUIIKUTE CTPYKTYPY MPOrPAMMBI.

2. I[lepeuncaute U ONUIINTE OCHOBHBIEC TUIIbI TAHHBIX ?

3. Ha3oBuTE OCHOBHBIE 3JIEMEHTHI BU3YyaJIbHOM CPEIbl.

4. Kak onpefienuTh MnepeMeHHY0, KOHCTaHTY?

5. OnuiuTe U3BECTHBIE BAM KOMIIOHEHTBI BBOJIa-BhIBOJIA TAHHBIX.
6. [lepeuncnuTe OCHOBHBIE CBOMCTBa KOMIIOHEHTHI BBOAA-BbIBOAA

JaHHBIX MPU pa3paboTKe MPUIOKEHUM C BU3yaJbHBIM HHTEpQeii-
COM.

7. YKaXXUTe OCHOBHBIE METOJIbI U COOBITUSMH KOMIIOHEHTOB.

8. Kakas cBsI3b MEXy TOHSATHEM OOBEKT, KJIIACC U KOMIIOHEHT?

9. Yto Takoe IUPEKTUBA MpenpoLeccopy?

10. Kak noakiounTs OMOIUOTEKY ¢ MATEMAaTUHYECKUMU (yHKIIHS-

MH?
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2. JlaGopaTopHasi paGora Ne3.
Hcnoab3oBaHue B NPUJI0KEHUU CTPYKTYPHUPOBAHHBIX
naHnbix. PaGora ¢ MaccuBamMu JaHHBIX.

eab padoThI:

[TomyueHnre HaBBIKOB PabOTHI CO CTPYKTYPUPOBAHHBIMU
naHHbIMU. [loyyeHre HaBBIKOB Pa3pabOTKU MPUIIOKEHUH 110
00pabOTKU MacCCUBOB JaHHBIX.

2.1. lTopsiiOK BBINOJIHEHUSA JTA00PATOPHOH Pad0THI

Otkpoiite @opmy. Ha ®opmy no0aBiisieM 3JIEMEHT yIpaBICHHS
MenuStrip, ¢ OMOIIBIO KOTOPOTO CO3JaAUM MEHIO JJISI COXPAHEHHUS
JAHHBIX W TpejAcTaBiieHus nHPopmalmu o pazpadoTunke. Haxxumaem
HAa CTPOKY MEHIO TMpaBOM KHOMKOW MBI W BbIOUpaeM Bcmasums
cmanoapmuvie 3nemenmol. V3 TOSBUBLIErOCs CIIKMCKA, OCTaBIsAEM
TOJIBKO TO, YTO TpEJCTaBieHO Ha pucyHke. Jlobamiasem meHo «O
paspadbomuuxey.

Taxke Ha Dopmy nobamisem snemeHT TabControl, KOTOpBIT
Oynert comepkaTh B ceOe aBe BKIaaku tabPagel n tabPage?2. 3ananum
BKJIQJIKaM CBOMCTBO Text, «Y ClIOBUE» U «BbIOJIHEHUEY .

l_-'M MNaBoparopuan paBorta Ned. Japanue 2

maFin - O paspaioHEee

| SlEnamAn | Fisiro Ay |

CoapganTe NnpunoxeHne, KoTopoe:

1) 3anpawMBaeT ¥ NoNL3ICBaTENA BEBOL
pPazmMepHOCTH MaccWuBa, a Takxe
ZEMNONHEHWA 3NeMeHToB B NycTol Tabnnye;
Z) BHYMCNAeT NpovaseseHne
oTpyuyarTefbHibEX 3INneMeHToBR MaccuBa,

3) BRYMCAAST KONMWYECTEO YeTHRX
anemMmeHToR

| BaiidT i Hd Aan@ s s e e |

Pucynok 20 — Bkinagka «YciaoBuey

26



Bo Bkmaaky tabPagel nobGaBisiem »smemeHT RichTextBoxl.
JlaHHBIN AEeMEHT MO3BOJISIET A00aBiATh Ha Popmy TEKCT OOIBIIOTO
ob0bema. B nHamem 3aganue, nomectuM B RichTextBoxl ycnoBue. Ha
dopmy n00aBUM KHONKY «BBINTH W3 NPUIOKEHHS» W 3adaduM
coObITHS BBIX0Aa 13 DOPMBI, KOTOPOE UCITOIH30BAIOCH BHIIIIC.

OtkpoeM Bkiaaky «BeimonHeHue». Y CTaHOBUM Ha HEM
CJIETYIOIIHNE PJICMEHTHI:

- GroupBox — 2 »1ieMeHTa;

- Label -?2 snemenra,;

- CheckBox — 2 hneMeHTa;

- Button — 2 snemenra;

- DataGridViewl — 1 anemeHr;

- TextBox — 4 »nemMeHTa.

|GBPoget [ tabPoge2 |

groupBoxl

label2 label3

groupBox2

[C] checkBox1

[[] checkBox2

Pucynok 21 — Bknanka «BeimonHeHue»

YcranoBuMm sneMeHTaM DoOpMbI CBOMCTBA, MPECTABICHHBIC B
tabiute.

Taomuna 13— CsoiictBa Forml

DneMeHT CBolicTBO 3HaueHue
ynpaBHeHHﬂ
Forml Text “JIabopaTopHas padora Ne4.
3aganue 2”
Cursor Hand

(Vemanosumu xypcop 6 suoe

i
pyKu )
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MenuStrip

«Daitny, «O pazpaboTynKe»

TabControl

Text

Cooepoicum 08e 8K1a0KU
tabPagel u tabPage?

tabPagel

Text

“YcnoBue”

RichTextBox1

Text

Co3paiTe IpUII0KEHHE,
KOTOPOE:

1) 3anmpamuBaet y
MOJIb30BATENSI BBOJ Pa3MEPHOCTH
MacCHBa, a TAKXKE 3aMOJTHEHHUS
AJIEMEHTOB B IyCTOM TaOJIHIIE;

2) BBIUYMCIISIET TPOU3BEICHHE
OTPUIIATEIBLHBIX AJIEMEHTOB
MacCHBa;

3) BBIUUCIISIET KOJUYECTBO
YETHBIX DJICMEHTOB.

Font

Hauepranue: xupHbIil.
Pazmep: 14.

ForeColor

MenuHighlight

tabPage?2

Text

“Bpimosaenue”

GroupBox1

Text

“3amaiiTe pa3MEepHOCTh
MaTpHUILIbL

Imo none 6yoem cooepaicamo
cnedyrouue 1emeHmol
ynpaenenus.: Konuuecmeo cmpok,

Konuuecmeo cmonbyos, TextBoxl,
TextBox2

Font

Hauepranue: »upHbIil.
Pazmep: 8.

Button4

Text

“CrpaBka’”

GroupBox2

Text

“Ucxonnas maTpuna”

Omo none 6ydem cooepricams
creoyoujue nemeHmol
ynpaenenus. DataGridViewl,
Button2, Button3

Labell

Text

“KonnyecTtBo cTpok:”

AutoSize

False

TextAlign

TopCenter

Label2

Text

“KomuuectBo cTOIOI1I0B”
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AutoSize False
TextAlign TopCenter
DataGridView1 RowHeadersViz False (0 moeo, umobwi ne
sible omoopasxscamov 3a2071080K CHPOK)
ColumHeadersV False (0ra mozo, umobwi He ne
isible omobpasicamov 3a201080K
cmooyos)
CheckBox1 Text “IIponssenenue
OTPHUILIATEIIbHBIX JJIEMEHTOB”
Font Hauepranue: 0ObIYHBI.
Pa3mep: 8.
CheckBox2 Text “IIpousBenenune
OTpHUILIATENIbHBIX AJIEMEHTOB”
TextBox1
TextBox2
Buttonl Text “OTKpBITh TAOIUILY IJI5
3aMIOJTHEHUS DJIEMEHTOB
Button2 Text “CuuTaTh JaHHEIE U
BBIMIOJIHUTH 3aJIaHUEC”
Button3 Text “BrIiiTu U3 NpuIoKeHus”
Button4 Text “CnpaBka”
PictureBox]1 SizeMode StrechImage
(pacmszusanue pucyHka
Hympu ooaacmu)

Cozmanum B mpwioxkeHue eme ABe DopMsl,

Ha KOTOPbIX

YCTaHOBUM HEOOXOAUMYIO IIpU padoTe nHpopMmamuto. s co3nanus B
npuioxeHue HoBo DopMbl, HA TAHENIW MEHIO BbIOMpaeM /[Jobasumb
Hoevlll onemenm (unu Ctrl+Shift+A) ->Dopma Windows Form. He
3a0yabTe 3a7aTh uMs (popmbl (Hanpumep, Form2, Form3 u 1.1.).

Maiin Mpaeka Bua  [Mposkt

Pl |

= Mp

= ¥%  fAobaBMTe Knacc.,,
(03D R —

: bl e AobasmTe HOBGIA 3nEMEHT. .. Chrl4+Shift4-4 % |

o L] CYWeCTEYIOWKA INEMEHT, ., Shift+al+4

MocTpoeHKe  OTnagka  Pabodas rpynna
e =

]
pviprsTepnt O]

Pucynok 22 — Jlo6aBnenre HoBoM DopMbl
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Ha Form2 nomectum nadopmamuio o papadoruuke. [Ipukpenum
ee K BKJIaJike B MeHI0 «O pazpaboTuuke». Buemnunii Bug Form?2
IPEJICTaBIICH HUXKE.

VYcranoBuM cBoiicTBa asemenTam ¢Gopmbl Form?2.

Tab6mauma 14 — CsoiictBa Form?2

Form?2 Text “O pazpaboTunke”
PictureBox|1 Image “D:\ ”
RichTextBox Text “OUO: ”
Buttonl Text “Ha rnaBHy10”
Font Hauepranue: o0b1unblii. Pazmep: 10.
Baemnni Buj BackColor “0;192;192”

J11st TOro 4TOOBI CBSA3aTh BKIIAJKY ¢ (pOopMOM, HEOOXOAUMO
yCTaHOBUTBH COOTBETCTBYMOIIEE coObITHE. [l]enkaeM qBa paza MbIIIBIO
Ha Bkiazke «O pa3zpaboTuukey, 100aBiIsieM CIEaYIOMUNA KOI:

Form2-> p = gcnew Form2();

this->Hide();

p->ShowDialog();

this->Show();

J171s1 TOro 4TOOBI BEIMTH 00paTHO B T1aBHYI0 @opmy, Ha Form?2
ycTtaHOBUM KHOMKY «Ha rnaBnyto». Ilpu e€ Haxxatue Tekymas @opma
CTAHET HeBUIUMOM. 3aJaluM Ha HEE CIeIyIoIIee COOBbITHE:

this->Hide();

Coznanum Form3. Ha Heli Oynet xpaHuTbes HHGOpMaIus o
paboTe ¢ mpunoxkeHueMm. Ita popma OyJIeT BBI3BIBATHCA MPU HAKATUU
Ha KHOMKY «CrpaBKay, KOTopasi 0y/IeT yCTaHOBJICHA MO3Ke.

Cnpaexa E@@

MopsaoK BENOAHEHWA Sa0aHUA:

11 3a0afTe pEEMENHOCTE MACCHES.

Has#ruTe kHonky "OTEpBTE TASAKLY ANA 33N0AHEHKA 3NeMeHToE".
B noseuBWERCA TASNUMLE 3BN0NHWTE 3NEMEHTE MABCCUES.
"Tano4koi" 0TMeTbTe Te 3808HWA, KOTOPLIE HE0GX0AMMO BEINOAHKTE.
Ha#aTk Ha kHOMkY "CHMTETE ASHHEIE M BENONHKTE Sa0aHMe".

Ha rnaeryw

Pucynok 23 — ®opma npu HaxkaTud Ha KHOTNIKY «CIipaBKkay

el
3)
4
5)

YcranoBum cBoiicTBa aneMenTaMm Gpopmbl Form3.
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Taomuna 15 — Ceoiictea Form?2

Form3 Text “CnpaBka”
RichTextBo Text “ITopaa0K BBIOJHEHUS 3a/IaHUS:
X 1) 3agaiite pa3MepHOCTh MACCHBA.

2) Haxwmute kHOMKY "OTKPBITH TAOIUILY IS
3aM0JHEHUS AIEMEHTOB" .

3) B mosiBuBIICiiCS TaOIUIIE 3aMTOTHUTE
AJIIEMEHTBI MaCCHBA.

4) "T'anoukoil" OTMEThTE T€ 3aJaHUsI, KOTOPbIE
HE0OXOJMMO BBITIOJIHUTb.

5) Haxatp Ha kHOnNKY "CUMTaTh TaHHBIE U

" s

BBIITOJIHUTD 3aJaHUC .

Font Pazmep: 10.
Buenimnann BackCol | SkyBlue
BH/]I or
Buttonl Text “Ha rnmaBuy10”

[Tepeitnem Ha BKIanky «Bemomaenne». Co3maanM coOBITHE IS
KHOTIKU «OTKPBITh TAOJIMITY JUIS 3all0IHEHUS dJeMeHToBY. [l]enkaem
JIBa pa3a MBIIIBIO U 3aIIMCHIBAEM CJICTYIOIINA KOJ:

//TIpoBepka, 9TO He MycThle KOMITOHEHTHI textBox 1 u textBox?2

if ((textBox1->Text!="")&&(textBox2->Text!=""))

{m = Convert:: Tolnt32(textBox1->Text);

n = Convert:: Tolnt32(textBox2->Text);

//MucTka ctonomoB kommoneHTa DataGridView, eciii oHE HE
ITyCTBI

dataGridView1->Columns->Clear();

//3anonnenne kommoHeHTa DataGridView croyonamu

dataGridView1->ColumnCount = n;

//3anonnenue komnonenta DataGridView cTpokamu

dataGridView1->RowCount = m; }

else

{MessageBox::Show( "3amonnure, noxanyicra, 1aHHbIE",
"OmmuOka BBOJA JaHHBIX'",

MessageBoxButtons::OK, MessageBoxIcon::Exclamation );}

Cozgagum 00paboTUHK 17151 KHOTIKM «CUnTaTh JaHHBIE U
BBIIIOJIHUTH JaHHBIE)». 3alHIIEeM KOI:

//mepemennyto kol u kol2 oOnymsiem, a mepeMeHHYIO P
IPUCBaUBacM €IUHUIIC
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kol=0;kol2=0;p=1;

//TIpON3BOAMIM CUUTHIBAHUE U3 STYCEK TAOIHITEI 1 BHOCUM JaHHBIE
B MacCHB

for (int1=0;1 <m; i++)

for (int j = 0; j <n; j++)

{

A[1][j] = Convert::ToSingle(this->dataGridView1->Rows][1]-
>Cells[j]->Value);

if (A[1][31<0) {p=p*Alil[j];kol2++;}

if (A[1][j]%2==0) {kol++;}

}

//BBIBOJ JAHHBIX HAXOXKJACHUS IPOU3BEICHUS OTPHUIIATEIbHBIX
AJIEMEHTOB MaTPHUIIbI

if ((checkBox1->Checked==true)&&(kol2!=0)) {this->textBox3-
>Text=Convert:: ToString (p);}

else

if (checkBox1->Checked==true) {this->textBox3-
>Text=Convert:: ToString ("uer 351emeHTOB"); }

//BBIBOJT TAaHHBIX HAXO0XKJICHHS KOJINYECTBO YETHBIX DJIEMEHTOB
MaTPHIIbI

if ((checkBox2->Checked==true)&&(kol!=0)) {this->textBox4-
>Text=Convert:: ToString (kol);}

else

if (checkBox2->Checked==true) {this->textBox4-
>Text=Convert:: ToString ("Het 351eMeHTOB"); }

return;

Ha xnonky «CripaBka» 3agaauM coObITHS BbI30Ba Form3
(paccMOTpeHO BhINIE). 3aTyCTUTE MPUIIOKEHHE.

7] TTpasennonnpesne arpos an nme s o asony o0 78

[ EovmvecTom vetines 1 Ao ou

| Urvpars tetsagam

Pucynok 24 — Pe3ynbTat paboThl IPUIOKEHUS
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3.2. 3ajanus 1JIA BHINOJHEHUS J1a00PATOPHOM PadoThI

1. Jlns 3aiaHHON KBaJpaTHOM MaTpUIlbl CHOPMHUPOBATH OJHOMEPHBIMA
MAacCUB W3 €€ JIHaroHaJdbHBIX »JJEMEHTOB. Hautm cien wmarpuipi,
CYMMUPYsI 3JIEMEHTHI OTHOMEpPHOT0 MaccuBa.lIpeoOpa3oBaTh UCXOIHYIO
MaTpuIly IO TMPaBUIy: YETHBIE CTPOKM PaA3ACIUTh Ha MOIYYEHHOE
3HaQY€HUWE, HEYETHhIE OCTaBUTh 0€3 u3MeHeHus. McxogHyio W
npeoOpa3oBaHHYIO MAaTPHUIIbI HAaNleyaTaTh MO CTPOKaM.

2.3anan MaccuB A pasmepoMm N*I anemeHTOB M BekTOp B pasmepom
M. DnemeHTBl MEPBOTO CTOJONA MaccuBa A yHOPSAOYEHBI IO
yoObIBaHUI0. BKiIIOUnTH MaccuB B B kauecTBE HOBOW CTPOKH B MaccuB A
C COXpPaHEHHEM YMOPSJAOYECHHOCTH IO 3JIEMEHTAM IEPBOTO CTOJOIIA.
BbunuciuTs CymMMy 3JIEMEHTOB MOJYYEHHOro maccuBa. llomydeHHbI
MAacCHUB U €r0 CyMMY BBIBECTU Ha MEYaTh.

3.3amanbl aBe Matpuinel A uw B pasmepom N*N 351eMEHTOB.
CdopmupoBath U3 HUX NPAMOYTOJbHYIO MaTpuily X pasmepom N*2N,
BKTIo4as nepBbie N cTOIOIIOB MaTpHIly A, B Clieayromue — Matpuiy B.
B wmatpune X HalTH TOJ0KEHHE MaKCHMaJIbHOTO MO aOCOJIFOTHOM
BEJIMYMHE 3JeMeHTa. MaTtpunly X U TOJy4YECHHBIC 3HAUYEHUS CTPOKU U
CTOJIOIIAa MAaKCHMAJILHOTO 3JIEMEHTA BEIBECTH Ha I1€YaTh.

4.3anan maccuB X pazmepoM N. ChopmupoBaTh U3 HETO MaTpully A,
coaepxkainiyro 1o L anemeHTOB B cTpoke. Hemocraromniue 3jeMEHTHI B
nociegHend CTpoke (eciu Takhe OyAyT) 3amojHUTh HylIsMH. B
IOJIyYCHHOM MATpPUIIE HAWUTH DJJIEMEHT, HUMCIOIIUKA MHUHUMAIIBHOE
3HayeHue. Hanewatath MaTpuily ¥ MUHUMAJIbHBIN 3JIEMEHT.

5.3amana kBanpatHas marpunia A pasmepom N*N. Cdopmupoartsb
IBa OJHOMEPHBIX MaccuBa. B OAuH mepecnarh MO CTPOKaM BEPXHUMU
TPEYTOJbHUK MAaTPHUILbI, BKJIOYAs AJIEMEHTHI TJABHOM JUaroHaiv, B
IPYTrov — HUXHUK TPEyrojabHUK. [TogcunTars Ha CKOJBKO OTIAYAIOTCS
CyMMBI 3JIEMEHTOB BEPXHETO W HWKHErO TPEYTOJIbHUKOB. VCXOIHBIN,
NOJIyYCHHBIE MACCUBBl W PACUYETHBIE 3HAYEHUsS CYMM BBIBECTH Ha
NeyaTh.
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6.3agana kBagpaTHas Marpuna. llepecTaBuTh CTPOKYy € MakKcCH-
MaJIbHbIM 3JIEMEHTOM Ha TJIAaBHOW JMAroHajau CO CTPOKOH C 3aJJaHHBIM
HOMEepoM. MICXOIHYI0 U TIOJTyYEHHYI0 MAaTPUIlbl BEIBECTH HA MEYaTh.

7.3amana KkBaapaTHas MaTpuna. VICKIIOYUTH W3 HEE CTPOKY U
CTOJIOCIl, Ha TIEPECEYCHUU KOTOPHIX PACIOJI0XKEH MaKCHUMaIbHBIM
AJIEMEHT TJIABHOM JAWAroHajiu. VCXOMHYH0 WM IIOJYYEHHYK) MATPHUIIBI
BBIBECTH Ha I1€YaTh.

8. 3aganbl maTpuna pazmepoM N*N u yucno K (1<=K<=N). Ctpoky
C MAaKCUMAJIbHBIM 10 MOJYJIIO 3JIeMeHTOM B K-M cTOJIOlI€ NepecTaBUTh
¢ K-i1 ctpokoit. UcX0/IHYI0 U MOJIy4YEHHYIO MaTPHUIlbl BBIBECTH HA M€YATh

9. 3agana wmarpunia pasmepoM N*N. HaliTu MakCUMajabHBINA 110
MOJYJIIO 3JIEMEHT MaTpullbl. [lepecTaBuTh CTPOKU M CTOJIOLBI MATPUILBI
TakuM 00pa3oM, 4TOObl MAKCUMAJIBHBINA 1O MOJYJIIO 2JIEMEHT ObLI pac-
noyioxkeH Ha mepeceuennu K-ii ctpoku u K~ro cronbmna. Mcxomnyio u
MOJYYEHHYIO MAaTPUIIbI BBIBECTH Ha ME€YaTh.

10.3amana kBaapatHas matpuna paszmepoM N*N. IIpeoOpaszoBath ee
TaKuM 00pa3oM, 4TOOBI DJIEMEHTHI CTPOKH MATPHUIIbl ObUIA PE3YITATOM
NEJICHUSI UCXOJHOTO 3HAYECHUS JJIEMEHTA HA 3HAYEHHUE AUArOHAIBHOTO
AJIEMEHTA, PACHOJO0KEHHOTO B JTOW CTPOKE. BBIUHCINTE CyMMYy
AJIEMEHTOB TOJNyuYeHHOW wMatpulbl. [IpeoOpa3oBaHHy0 MaTpuily H
pe3yJIbTaThl pacuyeTa BHIBECTH HA MEYATh.

11.3amana xBagpatHas wmatpura A pasmepom M*N. 3amMeHuTh
CTPOKY ,COJIEpKalyt0 MUHUMAJIbHBIN 3JIEMEHT MATHI[bI HA OJTHOMEPHBIN
MaccuB B pazmepom N. MCXOIHYIO U MOJYYEHHYKO MAaTPUILIbl BBIBECTH
Ha TeYaTh.

Onpenenuth, SBISIETCA JU 3aJaHHAs LEJIOYUCICHHAs KBaJpaTHas

Marpuiia A N-ro mopsigka Mard4yeCcKuM KBaJpaToM, T.€. TaKoOul, B

KOTOPOH CyMMBI 3JIEMEHTOB BO BCEX CTPOKAX M CTOJIOIaX OJIMHAKOBHI.

12. 111 3anaHHOM KBaApaTHOW MaTpUIlbl CHOPMUPOBATH OJHOMEPHBIMA
MacCHUB U3 3JIEMEHTOB MMOOOYHON AuaroHaau. HailTu cyMmy 3JIeMEHTOB
OJHOMEpHOTO MaccuBa.  [IpeoOpa3oBarh HCXOAHYIO MATPHUIY MO
OpaBWIy: 4YETHBIC CTOJOIBI pa3JeIuTh HAa TMOJYYEHHOE 3HAYEHUE,
HEYETHBIC OCTaBUThH Oe3 m3MeHeHus. McXoaHyro U mpeoOpa3oBaHHYIO
MaTpHUIIbl HAale4yaTaTh MO CTPOKaM.
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13.3agan maccuB A pasmepoM M*N u umcino K (1<=K<=M)..

CdopmupoBath OJHOMEpHBIM MaccuB B pasmMepom M, B KOTOpPBIH

BbIOpaTh K-i cTosiber; maccuBa A. ITloMeHSTh MecTaMu MakCUMallbHbIC

dJIeMeHTHl MaccuBoB A u B.BriBectTu Ha 1€4aTh MCXOJIHBIM |

MOJTy4YEHHBI MAaCCHUBBL.
14.3agan maccuB A pazmepom M*N um umcio K (1<=K<=N)..

CdopmupoBarh ogHOMEpHBIM MaccuB B pasmepom N, B KOTOpbIi

BBIOpaTh K-10 CTPOKYy MaccuBa A. IloMeHSTh MecTaMy MUHHMAaJbHbIC

dJIeMEeHTBl MaccuBoB A u B.BriBectTu Ha 1€4yaTh MCXOIHBIM

MOJTYYEHHBIA MACCUBBI.

15. 3apmana kBaapatHas watpuna. VCKIIOYAT W3 HEE CTPOKY H
CTOJIOCL, Ha TMEPECEUCHUU KOTOPBHIX PACIOJ0KEH MHUHHMAIbHbBIN
JIEMEHT MOOOYHON JuaroHanu. VICXOoAHYI0 U TOJTYYEHHYIO MaTPHILBI
BBIBECTH Ha I1€YATh.
16.3agana matpuia A pazmepom N*N. ChopMupoBaTh OJTHOMEPHBIA

maccuB B pasmepom N, B KOTOpPOM i-H 3JE€MEHT IPEACTaBIISIET COOOM

CyMMY 2JIEMEHTOB MPUHAJIJICKAIIUX TJIABHONW M MOOOYHOM JUAroHaJsIM

U PpAcHoJIOKEHHbIX B 1-U cTpoke Marpuipl A. Halitu Homep

MHUHUMAJIBHOI'O 3JIEMEHTa MaccuBa B. BeiBecTr Ha medaTb UCXOIHBIN ,

MOJTYYEHHBIM MaCCUBBI I HOMEP MUHHAMAJIBHOTO 3JIEMEHTA.
17.3anana wmatpunia A pasmepom M*N, omHomepHbIli MaccuB B

paszmepoM N u yucino K(1<=K<=N). [lomectuth MaccuB B B matpuiry A

K- crpokoil. BbIUHCINTE CYMMYy  DJIEMEHTOB  IMOJYYEHHOI'O

MaccuBa.BbIBECTM HaA MeYaTb WCXOAHBIA , IOJYYECHHBIM MACCHUBBI U

3HAYECHUE CYMMBI 3JIEMEHTOB MAaCCHBA.
18.3amana wmatpuna A pasmepom M*N, ogHomepHbIli MaccuB B

pasmepoM M u uncino K(1<=K<=N). [lomectuts maccuB B B maTpuiry A

K-m cronbiom. BeruciauTe cpeaHee 3HAYEHHE CYMMY DJJIEMEHTOB

MOJy4€HHOIO MacCHBa.
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3. JlaboparopHas padora Ned.
Pa6oTa c ¢paitsioBou cuctemoii I1K. Buagbl KOMIIOHEHTOB JUAJIOTOB U
CoCOo6bI 06paleHUA K JUAJI0raM.

Ileab padoThI:

3HAKOMCTBO ¢ KOMIIOHEHTAMHU JHAJI0T0OB, UX CBOMCTBAMH U

MCTOOdaMU. HOqueHI/Ie HaBBIKOB pa6OTI>I C KOMIIOHCHTaMH JHUAJIOI'OB.

3.1.

OxkHa

Teopernyeckue cBeIeHUA

OTKPBITHUA n COXpaHCHHUA (I)aﬁna npcacTaBJICHbI

kiaccamu OpenFileDialog u SaveFileDialog. Onu umer0T BO MHOIom
CXO0XKYI0 (DYHKIIMOHATBHOCTh, TO3TOMY PAaCCMOTPHUM UX BMECTE.

OpenFileDialog u SaveFileDialog umeroT psia oOmmx CBOUCTB,
CpeAu KOTOPBIX MOKHO BBIICIIUTH CIEAYIOIINE:

DefaultExt: ycranaBnauBaeT paciuiupenue ¢ailia, KOTOpoe
N00aBIsAETCS MO YMOJIYAHUIO, €CJIU TOJb30BaTElIb BBEJI HUMS
(aiina 6e3 pacumpeHus

AddExtension: npu 3HaueHuu true 700aBIsAeT K UMEHU (ailna
paclMpeHne TMpU €ro OTCyCcTBUU. PacmimpeHnune Oeperca u3
cBoiictBa DefaultExtunu Filter

CheckFileExists: ecnu umeer 3HaueHuUe true, TO MPOBEPSAET
CylecTBOBaHUE (paiiya ¢ yKka3aHHbIM UMEHEM
CheckPathExists: ecin mmeer 3HadeHue true, TO HPOBEPSIET
CYIIECTBOBaHUE MYTH K (ailly ¢ yKa3aHHBIM UMEHEM
FileName: Bo3Bpamiaer mojsiHoe ums (Qaiina, BHIOPAHHOTO B
JIMaIOTOBOM OKHE

Filter: 3anaer ¢unptp aiinos, 6naromapst yemy B 1MAIOTOBOM

OKHE MOYKHO OT(HHIBTPOBaTh (haiiIbl 10 pacmmpeHnto. OuirbTp 3amaercs
B cienymomiem dopmare HazBanue aiinos|*.pacuimpenue.

Hanpumep, TekctoBbie daitnbi(*.txt)|*.txt. MoxHO 3aaaTh cpasy
HECKOJIbKO (WJIBTPOB, JJISI 3TOTO OHHM PAa3JCSAIOTCA BEPTHUKAIBHOM

JUHUEH |.

Hanpumep, Bitmap files (*.bmp)|*.bmp|Image files

(*.jp)|*.jpg
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InitialDirectory: ycTaHaBiImBaeT KaTajoT, KOTOPBIH OTOOpa)kaeTcs
IIPU TIEPBOM BBI30BE OKHA

Title: 3aro10BoK 1UaIOrOBOr0 OKHA

OtnensHo y kiacca SaveFileDialog MoxHO ele BBIICIUTH Tapy
CBOWCTB:

CreatePrompt: npu 3HauyeHuu true B cllyyae, €CIA YyKAa3aH HE
CymIecTBYIOIUK ¢aii, To OyaeT oToOpa)kaTbCs COOOIIEHHE O €ro
CO3JJaHUU

OverwritePrompt: mnpu 3HaueHHHM true B ciiydae, €CJIM YyKazaH
CyHIeCTBYIOIIUH ¢haiisl, ToO OyAeT 0TOOpakaThbCsl COOOIIEHUE O TOM, YTO
daiin Oyaer nepezanucaH

YroObl  0oTOOpa3WTh  JOUAJIOTOBOE  OKHO, HAJA0  BHI3BaTh
Metoa ShowDialog().

3.2. [TopsiioK BBINOJHEHUSI PadOTHI

PaccmorpuM o6a nuanoroBelX OKHAa Ha mpumepe. JloGaBum Ha
dbopmy TekctoBoe mojie textBoxl m aBe kHOmkm buttonl m button2.
Taxke meperamuM ¢  MaHENM  UHCTPYMEHTOB ~ KOMITOHEHTBI
OpenFileDialog u SaveFileDialog. ITocne no0aBieHust oHM 0TOOpa3sATCS
BHM3Y nu3aiiHepa Gopmbl. B utore gopma OyAeT BBHITIAAETh MPUMEPHO
TaK:

Teneps u3MeHUM KOJ (POPMBI:
public partial class Form1 : Form

{
public Form1()

{

InitializeComponent();

buttonl.Click += buttonl_Click;
button2.Click += button2_Click;
openFileDialog1.Filter = "Text files(*.txt)|*.txt|All files(*.*)|*.*";
saveFileDialog1.Filter = "Text files(*.txt)|*.txt|All files(*.*)|*.*";
}
/] coxpanenue (Qaitna
void button2_Click(object sender, EventArgs e)
{
if (saveFileDialog1.ShowDialog() == DialogResult.Cancel)
return;
/] monmyyaeM BbIOpaHHBIN (paiin
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string filename = saveFileDialog1.FileName;

/l coxpaHsieM TeKCT B (aiin

System.IO.File.Write AllText(filename, textBox1.Text);
MessageBox.Show("®aiin coxpanen");

}

// oTKpbITHE (aiina
void button1_Click(object sender, EventArgs e)

{
if (openFileDialogl.ShowDialog() == DialogResult.Cancel)

return;
// momy4aeM BBHIOpaHHBIN (haiin
string filename = openFileDialog1.FileName;
/[ auTaem Qaiis B CTpOKy
string fileText = System.IO.File.ReadAllText(filename);
textBox1.Text = fileText;
MessageBox.Show(" ®aiin oTKpHIT");

}
}

[To HaxaTWiO Ha TEPBYKO KHOMKY OYJET OTKPBIBATHCS OKHO
otkpeiTust Qaiina. [locme BeiOOpa (aitma oH OyeT CYUTHIBATHCS, a €ro
TEKCT OyaeT oToOpakaTbCsi B TEKCTOBOM MoJjie. Kiuk Ha BTOPYIO KHOTMKY
OTOOpa3UT OKHO IJisg coxpaHeHus (aiiia, B KOTOPOM HaJ0 YCTaHOBUTH
ero HaszBaHue. M mocie 3TOro MNpPOU3OWIET COXpPAaHEHHE TEKCTa U3
TEKCTOBOT'O MOJISI B (paili.

FontDialog.

Jlns BeIOOpa mmdTa u ero napameTpoB ucnoiaszyercs FontDialog.
J1714 ero ucnosnb30BaHus repeHeceM KOMIIOHEHT ¢ [Tanenun
MHCTpYMEHTOB Ha (popmy. M mycTh Ha popme nmeercs kHomnka buttonl.
Torna B kozie GopMbI IpoMnHUILIEM ClIEayIOIIEe:

public partial class Form1 : Form

{
public Form1()

{

InitializeComponent();
buttonl.Click += button1_Click;

// mo6aBsieM BO3MOKHOCTh BbIOOpa LIBETA IpU(Ta
fontDialog1.ShowColor = true;
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void button1_Click(object sender, EventArgs e)

{
if (fontDialog1.ShowDialog() == DialogResult.Cancel)

return;
// ycraHoBka mpudTta
button1.Font = fontDialog1.Font;
// ycraHoBKa 1BeTa mpudra
button1.ForeColor = fontDialog1.Color;

FontDialog umeer psig cBOMCTB, Cpeau KOTOPBIX CTOUT OTMETUTh
CJIEIYIOILIHE:

ShowColor: npu 3HayeHMM true NnossonseT BbIGUPaTL LBET WpUPTa

Font: BbIOpaHHbIM B AMaNnoOroBom oKHe WwpudT

Color: BbIbpaHHbIV B ANANOrOBOM OKHE LBET WpudTa

[na oTobparkeHMsa AMaNoroBoro okHa ucnosbsyertcsa metoz ShowDialog().

W ecnii MBI 3aITyCTUM MPUJIOKEHUE U HAKMEM Ha KHOTIKY, TO HaM
0TOOpa3uTCsl IUAJIOTOBOE OKHO, TJI€ Mbl MOKEM 3aJaTh BCE MapaMeTpPhI
mpudTta. M nocie BpiO0a yCTAaHOBJICHHBIE HACTPOUKH OyayT IPUMEHEHBI
K mpupTy KHOIKH:

ColorDialog

ColorDialog no3BosieT BbIOpaTh HACTPOUMKH 11BeTa. Takxke nepeHeceM
ero ¢ [lanenu nHcTpymMeHTOB Ha popmy. 1 uamenum ko GopMsI:

public partial class Form1 : Form

{
public Form1()

{

InitializeComponent();

buttonl.Click += button1_Click;

// paclIMpeHHOE OKHO JIJIsl BIOOpA 1IBETa
colorDialog1.FullOpen = true;

// ycTaHOBKa HadaJlbHOTO 11BeTa 11 colorDialog
colorDialog1.Color = this.BackColor;

}

void button1_Click(object sender, EventArgs e)
{

39



if (colorDialogl.ShowDialog() == DialogResult.Cancel)
return;

// yctaHoBKa 11BeTa (hOpMbI

this.BackColor = colorDialog1.Color;

}
}

Cpenu cBoiictB ColorDialog ciienyer OTMETUTD CIEIYIOIIHE:

— FullOpen: npu 3HaYeHWM true oToBpaXkaeTcas AMaNOroBoe OKHO C PaCLUMPEHHbIMM HACTPOMKamm
Ans Bbibopa uBeTa

— SolidColorOnly: npu 3HayeHuMM true No3BoAsAET BbIOMPATb TONIBKO MENKAY OTHOTOHHbIE OTTEHKM
uBeToB

— Color: BbIBpaHHbIM B MaNOrOBOM OKHE LIBET

W npu HaxaTUW KHONKY HaM OTOOpa3UTCS IHUAJIOTOBOE OKHO, B
KOTOPOM MOYKHO YCTAHOBUTH IIBET (DOPMBI:
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Pucynok 25 — IIpumep nuanora Beidopa mpudra
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3.3. 3ajanus 1Ji9 BbINOJHEHUS J1a00PATOPHO PadoThI

1. Co3paite mpoOCTOM TEKCTOBOW PENAKTOP, MO3BOJISIIOIINNA OTKPHIBAThH
U coxpaHaTh TekcToBble ¢aitibl TXT Ha OCHOBE KOMIOHEHTOB Memo,
OpenDialog, SaveDialog.. ®yHKIIUU OTKPBITUSA U COXpaHEHUS (aiiIoB pea-
JU3YUTE C TOMOIIBIO0 0OBIYHBIX KHOTIOK (Button).

2.Co3palte mporpamMmy, MO3BOJISIIONIYI0 MPOCMATPUBATH PUCYHKHU B
dopmate BMP (komnonentsl Image u OpenDialog). @yHKIINIO OTKPHITHS
(aiisioB peanu3yiTe ¢ MOMOIIbI0 KHOTIKM ¢ pucyHKoM (BitBtn).

3.C nomompro kKOMIOHEHTOB Animation 1  OpenDialog nanumure
nporpaMMmy, TMO3BOJISIIONIYI0 TIpocMaTpuBaTh Gaiinbl anumanuid  AVI.
OYHKIUIO OTKPBITUS (PAWSIOB peau3yWTe C MOMOIIbI) OOBIYHON KHOMIKH
(Button).

4. Co3ganTte MPOCTOW TEKCTOBOM PEAKTOP, MO3BOJISIONIMNA OTKPHIBAThH
U coxpaHaTh TekcToBble ¢aitibl TXT Ha OCHOBE KOMIOHEHTOB Memo,
OpenDialog, SaveDialog.. @yHKIIMU OTKPBITUSA U COXpaHEeHUs (ailjioB pea-
JU3YWTE C TOMONIBIO KHOTOK ¢ pucyHkamu (BitBtn).

5.Co3paiTe MpOCTOM TEKCTOBOW pPENAKTOp, MO3BOJISIONINI MEHSThH
rapautypy u pasmep mpudta Bcero tekcta (RichEdit, FontDialog). Hns
peanuzanuu (QYHKIUMUA 3aME€Hbl MpUPTa HCHOIB3YUTE OOBIYHYIO KHOIKY
(Button).

6. Co3paliTe mporpammy, MO3BOJISIIOIIYKD MNPOCMAaTPUBATh PUCYHKH B
dbopmare BMP (kommnonentsl Image u OpenDialog). @yHKIIUIO OTKPBITHS
(aiisioB peanu3yiTe ¢ MOMOIIBIO TpocToi kHOTKKM (Button).

7. Coznaiite hopmy ¢ 4 kHonkamu SpeedButton. Ha kHOmKax BeIBEIUTE
HAJIUCH: «3alpeTUTh U3MEHEHHUE pa3Mmepay, «Pa3pelnTs n3MEeHEHUEe pas3-
Mepa», «Pa3pemmuTs MakKCHUMHU3alUI OKHa», «3alpeTUTh MaKCUMU3AIUIO
okHa». Hammucath COOTBETCTBYIOIIME OOPAOOTYMKH TSI KAXKIOM KHOTIKH.

8. Co3maiite mporpamMmy, IMO3BOJSIOIIYIO IMPOCMAaTPUBATh PUCYHKHU B
dopmate BMP (komnonentsl Image u OpenDialog). @yHKIINIO OTKPHITHS
(aiisioB peanu3yiTe ¢ MOMOIIBIO ITaBHOr0 MeHio (MainMenu).

9.Pa3mectute Ha dopme kommoHeHTHI ComboBox, ListBox u Button.
Peanuzyiite MmexaHu3m J00aBJICHUS TEKCTa, BBEIEHHOTO WM BEIOPAHHOTO B
penakrope ComboBox, B ciucok mpu HaxaTuu KHoNKU. [lo6aBbTe B popmy
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KHOIIKY, ITO3BOJISIOLIYIO MPU HAXKATUU HA HEE yIAIATh IEPBOE 3HAUCHUE U3
CITHCKA.

10. C nmomompro koMnoHeHTOB Animation 1 OpenDialog Hanummre
nporpaMmy, IMO3BOJISIIOLIYI0 TIpocMaTpuBaTh ¢ainel anumainuii AVI
OyHKIMIO OTKPBITUS (PaNIOB pealu3ynTe ¢ MOMOIIbI0 KHOMKHU (SpeedBut-
ton). Ha KHOIIKe BBIBEAUTE PUCYHOK U TEKCT «OTKPBITH» ClieBa OT U300pa-
KEHUS.

3.4. CiMCOK KOHTPOJIbHBIX BONPOCOB

1. Kakumu KOMIIOHEHTaAMU THATIOTOB PACIIOIaraeT Cpeaa
IpOrpaMMUPOBAHUSA?

2. YKaxuTe METOAbI OOpAIICHHS K TUATIOTY?

3. IIpaBuna BbI30Ba HA 3KPaH U MPOBEPKU MTOBEAECHHUS MTOJIb30BATENS
PY UCTIOJIb30BAHUY KOMIIOHEHTOB JUAJIOTOB.

4. OCHOBHBIE CBOMCTBA KOMIIOHEHTOB JIUAJIOTOB.

5. Kak yctaHoBUTh TUIl (DailjloB IPHU UCIOIB30BAHUN KOMIIOHEHTOB
JTAAJIOTOB?

6. Kakoe cBOlCTBa KOMIIOHEHTOB JMAJIOTOB COJICPIKUT UMS
BBIOpaHHOTO B Auajore gaimna?
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4. JlaGopaTopHasi paGora NeS.
KoMnoHeHTbI 0popMyIeHUs NPUJIOKEHUA: MEHIO U IaHeJ/IU
UHCTPYMEHTOB.

IMean padoThI:

3HAKOMCTBO C KOMIIOHEHTaMU 0(PpOPMJIEHUS MPUJIOKEHUS: MEHIO U
[aHeJIM UHCTPYMeHTOB. [lonydeHue HaBbIKOB PabOThl C KOMIIOHEHTAMHU
opopMJIEHHUS IPUJIOKEHUS.

4.1. TeopeTuueckue cBeJeHMSsI

Onement ToolStrip mpeacTaBiseT MaHelb HHCTPYMEHTOB. Kaxabii
OT/ACJIbHBIN AJIEMEHT Ha ATOM MaHEeJIN SBJISICTCS
o0bekTom ToolStripltem.

KintoueBbie cBoiicTBa KommoHeHTa ToolStrip cBsizaHel ¢ €ro
MO3UIIMOHUPOBAHUEM Ha (popme:

Dock: mpukpermisier naHeiab MHCTPYMEHTOB K OJHOM W3 CTOPOH
(hopMBI

LayoutStyle:  3amaer  opueHTtanuio  naHenu Ha  Qopme
(ropu3oHTabHAs, BEpTUKATbHAS, TAOJIMYHAS)

ShowltemToolTips:  yka3eiBaer, OyayT Ju  OTOOpakaThCs
BCIUIBIBAIOIIME TIOJICKA3KM JIJII  OTACIBHBIX DJIEMEHTOB  IaHENIH
UHCTPYMEHTOB

Stretch: mo3BomsieT pacTsaHyTh MaHeb MO BCEH JJIMHE KOHTEHEpa

B 3aBucumoctM oT 3HaueHusi cBoMcTBa LayoutStyle manens
WHCTPYMEHTOB MOJKET pacrojiaraTbCsi IO TOPU3OHTAIH, WIH B
TaOJIUYHOM BUIIE:

HorizontalStackWithOverflow: pacmonoxxeHue 1Mo ropu3oHTaId C
NEPENOIHEHUEM - €CJIA JIJIMHA TAaHENIM MPEBBIIACT IJIUHY KOHTEUHEpa,
TO HOBBIE JJIEMEHTBHI, BBIXOJSIIME 3a TPaHUIBI KOHTEWHEpa, HE
OTOOPaXKAIOTCS, TO €CTh MAHEIb MEPETOJIHIETCS 3JIEMEHTAMU

StackWithOverflow: anemeHTBl pacronararoTcsi aBTOMaTHYECKH C

NEPENOTHEHUEM
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VerticalStackWithOverflow: AJIEMEHTHI pacnoJiaratoTcs
BEPTUKAJILHO C MEPENOJIHEHUEM

Flow: »smemeHThl pacnojaraioTcs aBTOMAaTHYECKH, HO 0e3
NEPENOTHEHUS - €CJIU JJIMHA TaHEJIM MEHbIIE JJIMHBI KOHTEUHEpa, TO
BBIXOJIAIME 32 TPaHUIBI DJEMEHTHl TEPEHOCATCS, a IaHelb
UHCTPYMEHTOB PACTATUBAETCS, YTOOBI BMECTUTD BCE DJIEMEHTHI

Table: aneMeHTHI MO3UITMOHUPYIOTCA B BUE TaOJIUIIBI

Ecnu LayoutStyle umeet 3nauenust HorizontalStackWithOverflow /
VerticalStackWithOverflow, To ¢ momomisio cBoiictBa CanOverflow Mbl
MOKEM 33aaTh ITOBEACHUE NP MEPENOTHEHUHU. TaK, €CIIM 3TO CBOMCTBO
paBHO true (3HaYEHUWE IO YMOJYAHUIO), TO JJIsi DJIEMEHTOB, HE
nomnaaaronux B rpanuilsl ToolStrip, co3aaeTcs BhINaJatoINi CITUCOK:

[Ipu  3Hauenuw false mMOMOOHBIN  BHIMAJAIOMIUA  CIHCOK  HE
CO3/JaeTCH.

Turbl 271IEMEHTOB TTAHEJIU U UX JO0OABIICHUE

[Tanens ToolStrip MokeT cosiepxkaTh 0OBEKTHI CIECIYIOMIUX KIIACCOB

ToolStripLabel: TexcroBas MeTka Ha MaHENM MHCTPYMEHTOB,
npeactasisieT GyHKIIMOHAIBHOCTH d5ieMeHTOB Label u LinkLabel

ToolStripButton: ananornden »snementy Button.Takxe umeet
coosiTrie Click, ¢ momoIbI0 KOTOPOTO MOXHO 00padOTaTh Ha)KaTHe
MOJIb30BaTENS Ha KHOTIKY

ToolStripSeparator: Bu3yalbHBIM pa3ACHUTEb MEXIY IPYTUMHU
AJIEMEHTaMU Ha MMaHeIu HHCTPYMEHTOB

ToolStripToolStripComboBox: 1mogo0eH cTaHZAPTHOMY 3JIEMEHTY
ComboBox

ToolStripTextBox: anamoruyen TekctoBoMy oo TextBox

ToolStripProgressBar: unaukaTop mnporpecca, Kak U 3JE€MEHT
ProgressBar

ToolStripDropDownButton: npencraBisieT KHOIKY, IO Ha)KaTHIO Ha
KOTOPYIO OTKPBIBAETCS BHINAJAIOIIEE MEHIO

K kaxmomy sJeMEHTy BBINAJAIONIETO MEHIO JOMOJHUTEIHHO
MOYKHO MPUKPENUTHh 00paOOTUUK HakaTHsl U 00padoTaTh KUK MO 3TUM
IIYHKTaM MEHIO

ToolStripSplitButton: 00beauHsIET PYHKIIMOHATBHOCTD
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ToolStripDropDownButton u ToolStripButton

4.2. Ilopsinok BbINOJIHEHHSI PA00THI

Jlo6aBUTH HOBBIE PJIEMEHTHI MOKHO B PEXXUME JTU3aliHepa:

Takke MOXXHO JJOOABIATH HOBBIE AJIEMEHTHI MPOTPAMMHO B KOJIE.
Wx pacrnosiokeHre Ha TaHEId WHCTPYMEHTOB OyIET COOTBETCTBOBATH
nopsiaky nodasnenus. Bee anementsl xpansatcs B ToolStrip B cBolicTBe
Items. Mpl Moxkem n00aBUTh B Hero Jo0OOW OOBEKT Kiacca
ToolStripltem (To ecTh 110001 K3 BBINIE MEPEUUCICHHBIX KJIACCOB, TaK
KaK OHU HacyenyrTcs oT ToolStripltem):

public partial class Form1 : Form

{
public Form1()

{

InitializeComponent();

ToolStripButton clearBtn = new ToolStripButton();
clearBtn.Text = "Clear";

// ycTaHaBIMBaeM 00pabOTUMK HAKATUS
clearBtn.Click += btn_Click;
toolStrip1.Items.Add(clearBtn);

}

void btn_Click(object sender, EventArgs e)
{

}
}

MessageBox.Show("IIpousBoautcs ynanenue");

Kpowme toro, 31ech 3agaercss 00pabOTUYHK, MO3BOJISIOMINN 00padaThiBaTh
HaKaTHs 110 KHOIIKW Ha TTaHEJIW HHCTPYMEHTOB.

Onementsl  ToolStripButton,  ToolStripDropDownButton  u
ToolStripSplitButton MmoryT oToOpakath Kak TEKCT, TaK U W300aKEHUS,
onbo cpasy u TO, W Japyroe. Jlnsg ympaBieHus pa3MeElIeHHEM
M300pakKeHUH B ATUX DJIEMEHTaX UMEIOTCS CJICTYIONINE CBOMCTBRA:
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DisplayStyle: onpenensier, OyaeT 1M oToOpakaTbCsi Ha SJIEMEHTE
TEKCT, WU U300paKeHUE, WU U TO U APYTOE.

Image: yka3pIBaeT Ha caMO U300paKeHUE

ImageAlign:  ycraHaBiuMBaeT  BBIpAaBHHUBAaHUE  M300paKeHUS
OTHOCHUTEJIBHO 3JIEMEHTA

ImageScaling: yka3piBaet, OyaeT U U300pakKe€HUE PACTITUBATHCA,
YTOOBI 3aMOJHUTH BCE MPOCTPAHCTBO AJIEMEHTA

ImageTransparentColor: yka3eiBaeT, OyJeT JIM IIBET M300paKeHUS
IPO3PavYHBIM

UtoObl yKa3zaTh pa3MeCTUTh U300pa)keHHWE Ha KHOIIKE, Y CBOMCTBa
DisplayStyle namo ycranoBuTh 3Hauenue Image. Eciau Mbl XOTHUM,
9TOOBI KHOINKA OTOOpa)kajla TOJIBKO TEKCT, TO HaJI0 YKasaTh
3HaueHue Text, Tn60 MOKHO KOMOMHHPOBATH JIBA 3HAUYCHHUSI C TIOMOIIBIO
npyroro 3Haduenusi Image AndText:

Bce 3T 3HadueHus XpaHATCS B IEPECUUCICHUN

ToolStripItemDisplayStyle.

Takke MOKHO YCTAaHOBUTh CBOMCTBA B KOJE CH:
ToolStripButton clearBtn = new ToolStripButton();
clearBtn.Text = "ITonck";
clearBtn.DisplayStyle = ToolStripItemDisplayStyle.ImageAndText;
clearBtn.Image = Image.FromFile(@ "D:\Icons\0023\search32.png");
// moGaBisieM Ha MaHellb UHCTPYMEHTOB
toolStrip1.Items.Add(clearBtn);

Onement ToolStrip mpeacTaBnsieT maHelb UHCTPYMEHTOB. Kaxabiii
OTJEJIbHBIN 2JIEMEHT Ha 3TOU MaHeu sABisieTcsa o0bekToM ToolStripltem.

KinroueBble cBoiicTBa KoMmoHeHTa ToolStrip cBsizaHbl € €ro
MO3UIIMOHUPOBaHUEM Ha (popme:

Dock: npukpernsser mnaHelb WHCTPYMEHTOB K OJHOW M3 CTOPOH

dbopMbI
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LayoutStyle:  3amaer  opueHTanuio  maHenu  Ha  ¢opme
(ropusoHTaNbHasI, BEpTUKaIbHAsI, TAOJIMYHAS)

ShowltemToolTips:  yka3eiBaeT, Oyayr Jud  OTOOpa)kaThes
BCIUIBIBAIOIIME  TMOJICKA3KM  JJI1  OTACIBHBIX  JJIEMEHTOB  IAaHENH
WHCTPYMEHTOB

Stretch: mo3BoJIsieT pacTAHYTh MAHENb M0 BCEH JJIMHE KOHTEHHEpa

B 3aBucumoct oT 3HaueHus cBorctBa LayoutStyle nanenb
WHCTPYMEHTOB MOXET PaCIoiaraTbCs M0 TOPU30HTAIH, WU B TAOJIUYHOM
BUJIE:

HorizontalStackWithOverflow: pacnonoxeHue 10 TOPHU30HTAIU C
MEPENOHECHUEM - €CJIU JUIMHA TaHEJM MPEBBIIAeT JJIMHY KOHTEHepa,
TO HOBBIE DJIEMEHTHI, BBIXOJSIIMWE 3a TpaHUIBl KOHTEHHEpa, He
0TOOpaXkaroTCs, TO €CTh MAHEIb MEePEMOTHAETCS dJIEMEHTAMHU

StackWithOverflow: smeMeHTBI pacroiararoTcsi aBTOMATHUYECKH C
MepEernoJTHEHUEM

VerticalStack WithOverflow: AJIEMEHTHI pacnoJiararoTcs
BEPTUKAJILHO C NMEPENOJIHEHUEM

Flow: onemeHThl pacmojiaraloTcsi aBTOMAaTHYECKH, HO  0e3
NEPENOJIHEHHS - €CIIA JUIMHA TAaHEJIM MEHbIIE JJIMHBI KOHTEHHEpa, TO
BBIXOASIIME 3a TPAHULBI BJIEMEHThl MEPEHOCATCA, a IMaHelb
WHCTPYMEHTOB PaCTATUBAETCSI, YTOOBI BMECTUTD BCE AJIEMEHTHI

Table: sneMeHTHI NO3ULIMOHUPYIOTCS B BUJIE TAOJIHITBI

Eciu LayoutStyle umeer 3nauenust HorizontalStackWithOverflow /
VerticalStackWithOverflow, To ¢ momompio cBorictBa CanOverflow MBI
MOXEM 33/1aTh MOBEJACHUE MPH MEPENOTHEHUU. Tak, €clii 3TO CBOKWCTBO
paBHO true (3HAYEHHE IO YMOJIYAHUIO), TO JJIsI DJIIEMEHTOB, HE
oM AIIUX B TpaHullbl ToolStrip, co3gaeTcs BeIMagarONINil CITUCOK:

[1pu 3Hauenun false mo0OHBIN BBITTAMAIONINN CIIMCOK HE CO3/IaeTCsl.

Tunbl 271eMEHTOB MaHeNu U UX J00aBIICHHE

[Tanens ToolStrip MoxeT conepxaTh OOBEKTHI CICAYIOIUX KIIaCCOB

ToolStripLabel: TekcToBas MeTka Ha MaHEAM HWHCTPYMEHTOB,
npeacTapisieT GyHKIMOHAIBHOCTD 31eMeHToB Label u LinkLabel
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ToolStripButton: ananoruyen snementy Button.Takxe umeer
coobiTrie Click, ¢ mOMOIIBI0 KOTOPOTO MOXKHO 00padOTaTh Ha)KaTHUe
M0JIB30BAaTENIsI HA KHOTIKY

ToolStripSeparator: BuU3yalIbHBIN pa3aeauTeb MEXIY JIPYyTUMU
9JIEMEHTAMU Ha MaHEeJIM UHCTPYMEHTOB

ToolStripToolStripComboBox: mnomo0eH cTaHAApPTHOMY 3JIEMEHTY
ComboBox

ToolStripTextBox: ananornueH TekctoBoMy mnojiro TextBox

ToolStripProgressBar: wungukaTop mnporpecca, Kak ¢ JJIEMEHT
ProgressBar

ToolStripDropDownButton: npencraBisieT KHOINKY, 10 HAKATHIO Ha
KOTOPYIO OTKPBIBAETCS BHITIAJIAIOIIEE MEHIO

K kaxmoMy 3JIeMEHTY BBINIAIAlOIIETO MEHIO TOTIOJIHUTEIHFHO MOYKHO
MPUKPENUTh 00pabOTUNK HAKATHSA U 00padOTaTh KJIMK MO 3TUM ITyHKTaM
MEHIO

ToolStripSplitButton: 00BbeIUHSIET (GYHKIIMOHAIBHOCTh
ToolStripDropDownButton u ToolStripButton

J106aBUTH HOBBIE JIEMEHTHI MOYKHO B PEKUME JU3aHEpA:

Tak>ke MOKHO 100aBISATH HOBBIE AJIEMEHTHI TPOTPaMMHO B Koje. Mx
pacIloNIOKeHHEe Ha TaHeId WHCTPYMEHTOB OYyIEeT COOTBETCTBOBATH
nopsiiKy nob6apneHus. Bee anmeMenTsl xpansarcs B ToolStrip B cBoiicTBe
Items. Mb1 MOkeM 100aBUThH B HETO 11000 00BeKT Kitacca ToolStripltem
(To ecTh mHO0ON W3 BHINIE TMEPEUYNUCICHHBIX KJIAcCOB, TaK KaK OHH
HacyenyroTtcs oT ToolStripltem):

public partial class Form1 : Form

{
public Form1()

{

InitializeComponent();

ToolStripButton clearBtn = new ToolStripButton();
clearBtn.Text = "Clear";

// ycTaHaBIMBaeM 00pabOTUMK HAKATUS
clearBtn.Click += btn_Click;

toolStrip1.Items.Add(clearBtn);
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}
void btn_Click(object sender, EventArgs e)

MessageBox.Show("[IpousBoautcs ynanenue");

}
}

Kpome Toro, 3mech 3amaercss oOpabOTYHK, MO3BOJSIONIMK 00pabaThIBaTh
HaXXKaTHs TI0 KHOTIKY Ha TIaHEJIM HHCTPYMEHTOB.

DJeMeHThI ToolStripButton, ToolStripDropDownButton u
ToolStripSplitButton MmoryT oTo6paskath Kak TEKCT, TaK U U300aKeHUs, OU0O0 cpazy
U TO, U Jpyroe. Jlyig ynpaBieHus: pa3MElIeHUEM HM300paKeHHU B 3TUX 3JIEMEHTaX
UMEIOTCS CIIEYIOIINE CBOMCTBRA:

DisplayStyle: onpenensier, Oyaer a1 oToOpaxaThCsi Ha JIEMEHTE TEKCT, WU
M300paKeHue, Uik U TO U APYToe.

Image: yka3piBaeT Ha caMO U300pakKeHHE

ImageAlign: ycTaHaBnuMBaeT BBIPABHUBAaHUE W300paKEHHUSI OTHOCHUTEIBHO
JJIEMEHTa

ImageScaling: yka3piBaeT, OyAeT 1M H300pa)K€HUE PACTATHBATHCS, YTOOBI
3aMoOJHUTH BCE TPOCTPAHCTBO JIEMEHTA

ImageTransparentColor:  ykaspiBaer, Oyner Ju I1BET H300paKCHUS
IPO3PAYHBIM

YtoO0bI yKa3aTh pa3MECTUTh U300paKEHHUE HA KHOMKE, y cBocTBa DisplayStyle
HA/J0 yCTaHOBUTH 3HaueHue Image. Ecam Mpl XOTuM, 4TOOBI KHOMKa OTOOpakajia
TOJILKO TEKCT, TO HaJ0 yKa3aTh 3HaueHHE ext, 1100 MOKHO KOMOMHHUPOBATH JBA
3HAUEHUSA C MTOMOIIBIO Ipyroro 3HaueHus ImageAndText:

Bce otu 3Hauenus xpanstcs B nepeunciaenuu ToolStripltemDisplayStyle.

Tak)ke MOKHO YCTAHOBHUTH CBOMCTBA B KOJIE C#:

ToolStripButton clearBtn = new ToolStripButton();

clearBtn.Text = "I[louck";

clearBtn.DisplayStyle = ToolStripltemDisplayStyle.Image AndText;
clearBtn.Image = Image.FromFile(@"D:\Icons\0023\search32.png");
// noGaBiisieM Ha MaHelb UHCTPYMEHTOB
toolStrip1.Items.Add(clearBtn);

Hns co3nanus meHro B Windows Forms npumensiercst siaemeHt MenuStrip.
Haunblii  knacc yHacieaoBaH oT ToolStrip u  mosTomy Hacieayer ero
(YHKIMOHATBHOCTb.
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HaubGonee BaxxHbIe cBOMCTBA KOMIIOHEHTa MenuStrip:

Dock: npukpermnsier MeHI0 K 0JTHOI 13 CTOPOH (HOPMBbI

LayoutStyle: 3agaeT opueHTaIMIO MaHeId MEeHIO Ha (hopme. MoxeT Takke, Kak
u ¢ ToolStrip, npuHUMATH CIEAYIOIINE 3HAUCHUS

HorizontalStackWithOverflow:  pacnonoxkeHue M0  TOPU3OHTAIH  C
NEPETIONIHEHNEM - €CJH JJIMHA MEHIO TPEBBIMIACT JUIMHY KOHTEHHepa, TO HOBBIC
AJIEMEHTHI, BBIXOJSIINE 3a TpaHUIBl KOHTEHHepa, HE OTOOpakaroTcs, TO €CTb
HaHeNb MePETnoTHIeTCS IIEeMEHTaMU

StackWithOverflow:  smeMeHTBI  pacmojararoTcsi  aBTOMAaTUYECKU  C
nepernoHeHuEM

VerticalStackWithOverflow: »snemenTsl pacrnosiaraloTcsi BEpTUKQIBHO C
NepernoHeHuEM

Flow: anemeHTHI pa3MenialoTcsi aBTOMaTUIECKH, HO 0€3 TIEPETOIHEHUS - CIH
JUTMHA TTAaHEeId MEHI0O MEHbBIIE JIMHBI KOHTEHWHEpa, TO BBIXOIAIINE 3a TPAaHMUIIBI
3JIEMEHTHI IEPEHOCATCS

Table: 31eMeHTBI NO3UIIMOHUPYIOTCS B BUIE TaOIHIIbI

ShowltemToolTips: yka3piBaeT, OyAyT U OTOOpa)KaTbCs BCIUIBIBAIOIIME
MOJICKA3KH JIJIs1 OT/AEIBHBIX 2JIEMEHTOB MEHIO

Stretch: mo3BosisieT pacTsHYTh MaHeNb 110 BCE JUIMHE KOHTEWHepa

TextDirection: 3aaeT HalpaBJIeHUE TEKCTA B MyHKTaX MEHIO

MenuStrip BBICTYIIaeT CBOETO poja KOHTCHHEPOM i OTIEIBHBIX ITYHKTOB
MEHI0, KOTOpbI€ MpeacTaBieHbl 00beKTOM ToolStripMenultem.

J100aBUTHL HOBBIC AJIIEMEHTHI B MEHIO MOYKHO B P&KUME TU3aiHEpa:

Jlnst  mobGaBiieHHMsT JOCTYNMHO TpU BHAa 3JieMeHTOB: Menultem (0O0bekT
ToolStripMenultem), ComboBox u TextBox.

Takum oOpa3zoMm, B MEHIO Mbl MOKEM HCMOJB30BaTh BHIMAJAIONINE CITUCKH U
TEKCTOBBIC TIOJISI, OJHAKO, KaK TPAaBUIIO, 3TH 3JIEMEHTH IPUMEHSIOTCS B OCHOBHOM
Ha TIAHEJIM MHCTPYMEHTOB. MeHI0 K€ OOBIYHO COAEPKUT Habop OOBEKTOB
ToolStripMenultem.

Tak>xe Mbl MOKEM J100aBUTh MYHKTHI MEHIO B KoJie C#:

public partial class Form1 : Form

{
public Form1()

{

InitializeComponent();

ToolStripMenultem fileltem = new ToolStripMenultem(" ®aiin");
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fileltem.DropDownltems.Add("Co3nats");
fileItem.DropDownltems.Add(new ToolStripMenultem("Coxpanuts"));

menuStripl.Items.Add(fileltem);

ToolStripMenultem aboutltem = new ToolStripMenultem("O nporpamme");
aboutltem.Click += aboutltem_Click;
menuStripl.Iltems.Add(aboutltem);

void aboutltem_Click(object sender, EventArgs e)
{

MessageBox.Show("O nporpamme");

I

ToolStripMenultem B KOHCTpYKTOpEe MPUHUMAET TEKCTOBYIO METKY,
KoTOopasi OyJeT HCIOJIb30BaThCsl B KauyeCcTBE TeKcTa MeH. Kaxmabrit
no00HBIN 00BEeKT MMeeT Kosutekiuio DropDownltems, kotopas xpaHuT
nouepuue o0bekThl ToolStripMenultem. To ecTe oaMH dIEMEHT
ToolStripMenultem wmoxeT coaepxkaTb HaOOp JApPyrux OOBEKTOB
ToolStripMenultem. M Takum oOpazom, oOpa3yeTcs HepapXHU4YECKOe
MEHIO UJTU CTPYKTYpa B BUJIE JIepeBa.

Eciu mnepenate mpu ngobOaBieHHE CTPOKY TEKCTa, TO Il HeEe
HESIBHBIM oOpazom oyner co3/1aH 00BEKT
ToolStripMenultem: fileltem.DropDownltems.Add("Co3nats")

Ha3znauuB o6padbotunku s coositust Click, Mbl MoxkeM 00OpaboTaTh
HaxkaTud Ha MyHKTHI MeHIO: aboutltem.Click += aboutltem_Click

OTMETKH ITyHKTOB MEHIO

CorictBo CheckOnClick mpu 3HaueHuH true MO3BOJISIET HA KIUKY
OTMETUTh NYHKT MeHI. A ¢ mnomompbto cBoicTtBa Checked MoxHO
YCTaHOBUTD, OyJIET JIU MMyHKT MEHIO OTMEYEH TIPH 3aITyCKe MPOrPaMMBI.

Eme oano cBoiictBo CheckState Bo3BpalaeT COCTOSSHUE ITYHKTa
MEHIO - OTMe4YeH OH wm Her. OHO MOXET TMNpPUHHMATh TPH
3HaueHus: Checked(ormeuen), Unchecked (HeoTmeuen)

1 Indeterminate (B HEONpPEIEIEHHOM COCTOSIHUH )
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Hampumep, co3maguM psji OTMEUEHHBIX IIYHKTOB MCHIO H
00paboTaeM COOBITHE YCTAHOBKHU / CHATHUS OTMETKHU:

public partial class Form1 : Form

{
public Form1()

{
InitializeComponent();
ToolStripMenultem fileltem = new ToolStripMenultem(" ®aitn");
ToolStripMenultem newltem = new ToolStripMenultem("Co3nats")
{ Checked = true, CheckOnClick = true };
fileltem.DropDownltems.Add(newltem);
ToolStripMenultem saveltem = new ToolStripMenultem("CoxpaHuts")
{ Checked = true, CheckOnClick = true };
saveltem.CheckedChanged += menultem_CheckedChanged;
fileltem.DropDownltems.Add(saveltem);
menuStripl.Iltems.Add(fileltem);
}

void menultem_CheckedChanged(object sender, EventArgs e)
{

ToolStripMenultem menultem = sender as ToolStripMenultem;

if (menultem.CheckState == CheckState.Checked)
MessageBox.Show("Otmeuen");

else if (menultem.CheckState == CheckState.Unchecked)

MessageBox.Show("O1meTka cusita");

}
}

KrnaBumm ObicTporo gocryna

Ecnu Ham Hago ObICTPO OOpaTUTHCA K KAKOMY-TO ITYHKTY MEHIO, TO
MBI MOKE€M HCIMOJIb30BaTh KJABHIIM OBICTpOro noctymna. [ns 3amanus
KJIABUIII OBICTPOTO IOCTYIA UCIIONb3yeTca cBoMcTBO ShortcutKeys:

public partial class Form1 : Form

{
public Form1()

{

InitializeComponent();
ToolStripMenultem fileltem = new ToolStripMenultem(" ®aiin");
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ToolStripMenultem saveltem = new ToolStripMenultem("Coxpanuts")
{ Checked = true, CheckOnClick = true };
saveltem.Click+=saveltem_Click;
saveltem.ShortcutKeys = Keys.Control | Keys.P;
fileItem.DropDownltems.Add(saveltem);
menuStrip1.Items.Add(fileltem);

}

void saveltem_Click(object sender, EventArgs e)

{

MessageBox.Show("Coxpanenue");

1

KnaBumm 3amarorca ¢ nmomoupto nepeuuciieHus Keys. B nannom
clydae MO HaxkaTuio Ha komOuwHanuio kinaum Ctrl + P, Oyxer
cpabaTbiBaTh HAXKaTUE HA MyHKT MeHIO "CoXpaHUTh'".

C nomol1ipo U300paKEHU Mbl MOKEM PA3HOOOPA3UTh BHEUTHUNA BUJT
NYHKTOB MEHI0. [[1s 3TOro Mbl MOXEM HCIHOJIb30BaTh CIEAYIOIIHNE
CBOMCTBA:

DisplayStyle: omnpenenser, OyaeT iU OTOOpa)kaTbCsi Ha DJIEMEHTE
TEKCT, WU U300pakeHre, Uiu U TO U JIPyroe.

Image: yka3pIiBaeT Ha caMO U300paKEHUE

ImageAlign:  ycraHaBnuBaeT  BbIpABHUBAHUE  H300paKeHUS
OTHOCHUTEJIBHO AJIEMEHTA

ImageScaling: ykaspiBaeT, OyJeT Ju H300pak€HHUE PaCTITHBATHCS,
4YTOOBI 3aMOJHUTH BCE MPOCTPAHCTBO AJIEMEHTA

ImageTransparentColor: yka3piBaeT, OyAeT Ju LBET HU300pakKeHUs
PO3pavyHbIM

Ecnu n3o0pakeHue e MyHKTAa MEHIO YCTAHABIMBAET B PEXKUME
nu3aliHepa, TO HaM HaJ0 BbIOpATh B OKHE CBOMCTBO MYHKT Image, mocie
Yero OTKPOETCSl OKHO JJISI UMIIOPTa pecypca H300pakeHUs B IPOCKT

YroObl yKazaTh, KaKk pa3MECTUTh H300pa)keHHe, y CBOMCTBa
DisplayStyle nano ycranoButh 3Hauenue Image. Eciu Mbl XoTHM, 4TOOBI
KHOIIKa 0TOOpakayia TOJIbKO TEKCT, TO HAaJI0 yKa3aTh 3HaueHue Text, oo
MOXHO KOMOMHUPOBAaTh JIBa 3HAYCHHUS C TMOMOIIBIO JPYroro
3HaueHusa ImageAndText. [lo ymonmuanuio u300paxeHHe pa3MeniaeTcs
CJIeBa OT TEKCTa:

Taxxe MOXXKHO YCTaHOBUTH M300paKeHHE TMHAMHYECKH B KOJIE:
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fileToolStripMenultem.Image = Image.FromFile(@"D:\Icons\0023\block32.p

StatusStrip  mpeAcTaBISIET CTPOKY  COCTOSIHUSI, BO  MHOTOM
aHAJOTUYHYI maHenu uHCTpyMeHTOB ToolStrip. Ctpoka cocrosiHus
npeHa3HaYeHa Il OTOOpaKeHUs TEKylled MHPOpMalih O COCTOSTHUU
paboThI TPUIIOKEHHUS.

[Ipu npoGaBnenun Ha ¢Gopmy  StatusStrip  aBTOMaTUYECKH
pa3MelnaeTcs B HUKHEW 4acTH OKHA MPUJIOKEHUS (KaK U B OOJIBIIIMHCTBE
npuioxkeHui). OgHako MpU HEOOXOAUMOCTH MBI CMOXKEM €ro HHaye
MO3UIIMOHUPOBATh, ymOpaBisgs cBoiicTBoM Dock, koTopoe MoXeT
MPUHUMATh CICTYIONINE 3HAUCHUS:

Bottom: pazMmenienne BHU3Y (3HAYEHUE MO0 YMOJTYAHUIO)

Top: npuKpeIUIIeT CTaTyCHYIO CTPOKY K BEpXHEHN 4acTu (POpMBbI

Fill: pactsaruBaer Ha Bcio hopmy

Left: pazmemienue B ieBOil 4acTu GOPMBI

Right: pazmernienue B nmpaBoit yactu (GOpMBI

None: npou3BOJBHOE MOJIOKEHUE

StatusStrip MOXET coaepKaTh pa3IM4HbIE dJeMEHTHL.. B pexume
JU3aiiHEpa Mbl MOYKEM TOOABUTH CIETYIONTUE TUIIBI DJIEMEHTOB:

StatusLabel: MeTka i BbIBOJA TEKCTOBOM  HMH(POPMALIHH.
[IpencraBnsier 00bekT ToolStripLabel

ProgressBar: wungukatop mporpecca. IlpeacraBisier 0OBEKT
ToolStripProgressBar

DropDownButton: kHOmKa ¢ BBINAJAONIAM CIHUCKOM IO KIIHKY.
[Ipencrasnser 00bekT ToolStripDropDownButton

SplitButton: eme oJHa KHONKA, BO MHOIOM aHaJOTHYHAas
DropDownButton. Ilpeactasnser o0bekT ToolStripSplitButton

JInbo MOXXHO OOpaTUThCA Ha TAHEIW CBOMCTB K CBOMCTBY Items
KOMIOHEHTa StatusStrip ¥ OTKpPBIBIIEMCS OKHE J100aBUTh M HACTPOUTH
BCE€ DJICMCHTHI:

Taxxe Mbl MOXKeM J00aBUTh 3JeMEHTHI IporpamMmHo. Co3gaaum
HeOoIbIIYI0 TporpamMmy. Onpenenum ciaeayomui kog GopMbI:

public partial class Form1 : Form

{
ToolStripLabel dateLabel;
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ToolStripLabel timeLabel,
ToolStripLabel infoLabel;
Timer timer;

public Form1()

{

InitializeComponent();

infolLabel = new ToolStripLabel();
infoLabel.Text = "Tekymue nara u Bpems:";
dateLabel = new ToolStripLabel();
timeLabel = new ToolStripLabel();
statusStrip1.Items.Add(infoLabel);
statusStrip1.Items.Add(dateLabel);
statusStrip1.Items. Add(timeLabel);

timer = new Timer() { Interval = 1000 };
timer.Tick += timer_Tick;

timer.Start();

}

void timer_Tick(object sender, EventArgs e)

{
dateLabel.Text = DateTime.Now.ToLongDateString();

timeLabel. Text = DateTime.Now.ToLongTimeString();

}
}

3/ech cO3Aal0TCsl TPU METKM Ha CTpoKe cocTosiHus W Taiimep. [locne co3manus ¢opmel Taiimep

3alycKaeTcsi, M cpabarbiBaeT ero cooOwitue Tick, B o00OpaboTumke
KOTOPOTO YCTaHABJIMBAEM TEKCT METOK.

ContextMenuStrip nmpeacTaBisieT KOHTEKCTHOE MEHI0. J[aHHBIN
KOMIIOHEHT BO MHOI'OM aHaJIOTMYEH »3JeMeHThl MenuStrip 3a Tem
VCKJIFOYEHHEM, YTO KOHTEKCTHOE MEHIO HE MOYKET HCIOJIb30BaThCS CaMO
no cebe, OHO 00s3aTENBLHO MPUMEHSETCS K KaKOMY-HUOYAb JIPyroMy
AJIIEMEHTY, HallpUMEpP, TEKCTOBOMY ITOJIIO.

HoBble 351eMEHTBI B KOHTEKCTHOE MEHIO MOKHO JOOAaBUTh B PEKUME
JIU3anHeEpa:

HpI/I 9TOM MBI MOKEM I[O6aBI/ITL BCE€ TC K€ JOJICMCHTBI, YTO U B

MenuStrip. Ho, kak mnpaBuio, ucnoisibdyeT ToolStripMenultem, nu6o
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anemeHT  ToolStripSeparator, mTpeACTaBIAIOMMN  TOPU3OHTAIBHYIO
MIOJIOCKY Pa3IeNUTeNb MKy APYTUMHU TyHKTaMH MEHIO.

JInbo Ha maHenu CBOMCTB MOKHO OOpaTUThCA K CBOMCTBY Items
komrnoHeHTa ContextMenuStrip U B OTKpBIBIIEMCSI OKHE J1I00aBUTh M
HACTPOUTH BCE JIEMEHTHI MEHIO:

Teneps co3gaaum HeOosblryio mporpammy. JloO0aBum Ha Gdopmy
anemenTel ContextMenuStrip u TextBox, koTtopeie OyIyT HMEThH
Ha3BaHus contextMenuStripl u textBoxl coorBercTBeHHO. 3aTem
U3MEHUM KOJT (DOPMBI CIICTYIOIIUM 00pa3oM:

public partial class Form1 : Form

{
string buffer;

public Form1()
{

InitializeComponent();

textBox1.Multiline = true;
textBox1.Dock = DockStyle.Fill;

/] co3maeM 3JIeMEHTBI MEHIO
ToolStripMenultem copyMenultem = new ToolStripMenultem("Konuposats");
ToolStripMenultem pasteMenultem = new ToolStripMenultem("BcraButs");
// noOaBiIsieM DJIEMEHTHI B MEHIO
contextMenuStrip1.ltems.AddRange(new|[] { copyMenultem, pasteMenultem })
// accolMupyeM KOHTEKCTHOE MEHIO C TEKCTOBBIM ITOJIEM
textBox 1.ContextMenuStrip = contextMenuStrip1;

// ycTaHaBIMBaeM 0OpaOOTUUKH COOBITHM JIJIST MEHIO
copyMenultem.Click += copyMenultem_Click;

pasteMenultem.Click += pasteMenultem_Click;
} // BcTaBKa TEKcTa

void pasteMenultem_Click(object sender, EventArgs e)
{ textBoxl1.Paste(buffer);

}  // xonupoBaHUE TEKCTA
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void copyMenultem_Click(object sender, EventArgs e)
{ // ecnu BbIENEH TEKCT B TEKCTOBOM I10JI€, TO KOIIUPYEM €ro B Oydep

buffer = textBox1.SelectedText;

1

Y MHOruX KOMIOHEHTOB ecTh cBOMCTBO ContextMenuStrip, koTopoe
MO3BOJISIET ACCOLMUPOBATH KOHTEKCTHOE MEHIO C JJAHHBIM 3JIEMEHTOM.

B ciuyuwae ¢ TextBox acconmanus MPOUCXOAUT CIEIYIOIAM
oopazom: textBox1.ContextMenuStrip = contextMenuStripl. W 1o
Ha)KaTHI0 HAa TEKCTOBOE II0JI€ MPAaBOM KHOMKOW MBI MBI CMOXKEM
BBI3BATh ACCOIMUPOBAHHOE KOHTEKCTHOE MEHIO.

C noMouipt0o  O0OpaOOTYMKOB ~ HaXaTUsl  MYHKTOB  MEHIO
YCTaHABJIMBAIOTCS ACHCTBUS 110 KOTTMPOBAHUIO U BCTaBKE CTPOK.

4.3 3apanusi 119 BbINOJHEHNS J1A00PATOPHO padoThI

1.Co3pnaiite ¢hopMy ¢ naHenabto MHCTpyMeHTOB (ToolBar) U riaBHbIM
MeHio (MainMenu). Pa3zmecTuTe Ha maHenM HHCTPYMEHTOB KHOIIKH, MEXTY

KOTOPBIMU BCTaBbTE pazjaenureiib ( New Separator).

Hasznaubte BceM KHoOMKaM oJiuH 00padbotunk Ha coosiTue OnClick, B

KOTOPBIA BCTABbTE CIEAYIONIYIO CTPOKY:

Application->MessageBox(“HaxaTta kHONKa Ha TaHEX UHCTPYMEHTOB,
”Knonka”, MB_OK);

[Ipu Ha>kaTUW TIPaBOM KHOIIKW MBIIIHA Ha (OpMe JOKHO OTKPBIBATHCS
KOHTEKCTHOE MEHIO C IMyHKTaMU. B KOHTEKCTHOM MEHIO peanu3yiTe QyHK-
IIMIO BBIXOJIa, CIIPaBKU 00 aBTOpE.

4.4. CIluCOK KOHTPOJIbHBIX BOIIPOCOB
1. Kakue KOMIOHEHTHI IOMOTaT CO3/1aTh MEHIO B MPUI0KCHUN?
2. Kak co3maTh KOHTEKCTHOE MEHIO?
3. Kakum 00pa3oBM OINpeNeIUuTh MYHKTHI MEHS U CBSI3aHHBIE CHUMU

eucTBusa?
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5. JlaGoparopHasi padora Ne6.

KoMnoHeHTHI AJ1s1 npeacraBJI€HUA rpa(l)mm

IMean padoThI:

3HAKOMCTBO C BO3MOXHOCTSIMU BU3YaJIbHOUM Cpe/ibl U KOMIIOHEHTOB
ISl IpeICTaBieHUU rpadudeckor nHGopMaIvu.

5.1. TeopeTuueckue cBeaeHMsI

OOBIYHO pE3yIbTAThl PACUCTOB MPEACTABISIOTCS B BHAC I'paHUKOB
u guarpamMm. buGaumoreka .NET Framework mMeeT MOIIHBIM 3JIEMEHT
ynpaieHuss Chart nns  oToOpakeHHs Ha dkpaHe Tpadudeckoi
uHdopmanuu (puc. 1).

o5 MabGopatopHasr pabota "paduk dyHkn® l = I-Ez—l
1.5 — i)

cos(x)

0.5 / [,
0

05

p
LY

-3,14159265358579
2 51327412287183
-1,B84955502 15387
-1,25663706 143501
-0,6283185307 175651
0,6283185307 17967
1,25663706143503
1884955502153
2513274122875

Pucynok 1 — OKHO mporpammel ¢ 3JIEMEHTOM YIIPaBJICHUS.

[loctpoenne rpaduka (quarpammbl) MOPOU3BOAUTCS  IOCIHE
BBIUMCIICHUS TaOIMILI 3HaUeHUH ¢(yHKuM y=f(X) Ha uATEpBajie [Xmin,
Xmax] ¢ 3amaHHbpIM I11aroM. IlomydeHHas Tabauma mnepegaeTcs B
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cHoenuaJbHbIl MaccuB Points oObekta Series komnoHeHta Chart ¢
noMmompio Meroga DataBindXY. Komnonenr Chart ocymecTBisieT BCiO
paboTy Mo OTOOpaXEHHIO I'paPUKOB: CTPOUT M pa3MedaeT OCH, PUCYET
KOOPAWHATHYIO CETKY, MOAIMCHIBACT Ha3BaHUE OCEeH M caMoro rpaduka,
oToOpakaeT mepeJaHHyI0 TaOIUIly B BHJI€ BCEBO3MOKHBIX Ipa)MKOB WIIH
muarpamm. [Ipu HeoOxoammocTr kommoHeHTy Chart mmepemaroTes TaHHbIC
O TOJIIWHEe, CTWJE W I[BETe JIMHWM, mapamerpax ImpudTa IMOIAIHCEH,
marax pa3MeTKH KOOPJIWHATHOM CETKU M Jpyrue HacTpouku. B mporecce
paboThl MporpaMMbl H3MEHEHHE IIapaMETPOB  BO3MOXKHO  depe3
oOpaleHre K COOTBETCTBYIOIUM cBoicTBaM kKommoHeHTa Chart. Tak,
HampuMmep, CBOMCTBO AXxisX COAEPKUT 3HAUYCHHE MAaKCHUMaJbHOTO
npejesaa HIKHEH ocu rpaduka ¥ IpH €ro U3MEHEHHH BO BpeMs paOOThI
IIPOTPaMMBbI aBTOMATHICCKH U3MEHSETCS N300pakeHne rpaduka.

5.2. llopsaaok BBINOJHEHUS PA0OTHI

[Ipumep: cOCTaBUThL  MpOrpamMMmy,  OTOOpaxkaromyro  Trpaduku
bynkumit sin(x) u cos(x) Ha uaTepBasie [Xmin, Xmax]. [Ipegycmorpersb
BO3MOHOCTh U3MEHEHUS Pa3METKH KOOPJAMHATHBIX OCEH, a TAKXKe IIara
MIOCTPOCHUS TAOJIMIIHI.

[Ipexxne Bcero, cieayer oONpeAeiauTh B KOJE Kiacca BCe
HEO0OXOIMMbIE IEPEMEHHBIE U KOHCTAaHThl. KOHEUHO, MOXKHO OOOWUTHUCH U
0€3 ATOro, BCTABJISAS 3HAUEHUS B BUJIC YUCET MPSMO B (DOPMYJIbI, HO 3TO,
BO-TIEPBBIX, CHHU3UT YUTAOEIBHOCTH KOJAa MHPOTpaMMbl, a BO BTOPBIX,
3HAQUUTEIBHO  YCIIOXKHUT  W3MEHEHUE  KaKux-Ju00o  MmapameTpoB
IPOTPaMMBbI, HAITPUMEDP, UHTEPBaja MOCTPOEHUS rpaduka.

/// JleBast rpanuna rpaguka

private double XMin = -Math.PI;

/Il TlpaBas rpanuna rpaduka

private double XMax = Math.PI;

/// War rpaduka

private double Step = (Math.PI * 2) / 10;

// MaccuB 3naueHuit X - 001IumiA 151 000uX rpauKoB
private double[] x;

// 1Ba MaccuBa Y - 1o 0JHOMY ISl KaxKI0ro rpaduka
private double[] y1;

private double[] y2;

Takxe B KoJie Kjacca CleAyeT ONucaTh rio0AbHYI0 MEPEMEHHYIO
tumna Chart, kK KOTOpoil Mbl OyJiIeM 0OpamaThbCs U3 pa3HbIX METOOB:
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Chart chart;

ITockonbKy JaHHBIM KJIACC HE BXOJIUT B MPOCTPAHCTBA HMMEH,
MOJKJIIOYAEMBIE [0 YMOJIYAHUIO, CJIEAYET BBINOJHUTH JIOMOJHUTEIbHBIC
nevictBus. Bo-mepBbix, B O0o03peBaTene peHieHUuN HYX)HO HIEIKHYTh
IIPaBOM KHOMKOM MO ceKuu CChUIKK U T00aBUTh CCHUIKY Ha OUOINOTEKY
BU3yanu3amuu (puc. 2):

L#] No6aBmnTb CCbLAKY ?

MET | COM | Mpoektel | OB3op | MocnegHne daiine

Orgunetposanc B MET Framework 4 Client Profile

Mraa komnoHeHTa Bepcua Wcnonnato... ™
Systern.Transacticns 4.0.0.0 w4.0.30319
System.Web.ApplicationServices 4.0.0.0 v4.0.30319
System.Web.5ervices 4.0.0.0 va.0.30319
E System.Windows.Forms.DataVisualization 4.0.0.0 v4,0.30319
System.Windows.Forms 4.0.0.0 vd.0.30319
System.Windows. Input.Manipulations 4.0.0.0 vd.0.30319
System.Windows,.Presentation 4.0.0.0 va.0,30319
Systerm.xaml 4.0.0.0 va.0,30319
Systermn.Xml 4.0.0.0 wd.0.30319
Systerm.Xml.Ling 4,0.0.0 w4, 0.30319 v
£ >
oK Otmena

PucyHnok 26 — Jlo0aBiieHne CChUIKM Ha OMOJIMOTEKY BU3YyaIu3alluu

KpOMe TOro, CIeAyeT HOAKIIOYNTh COOTBETCTBYIOIECC IPOCTPAHCTBO UMCH.:

using System.Windows.Forms.DataVisualization.Charting;

Jlanee cienyer onmpeAeNuTh METOMA, KOTOPBIA OyleT pacuuThIBATH
KOJIMYECTBO IIArOB M BBIYUCIATH 3HAYCHHS (QYHKUIUA B KaXKIOW TOYKE,

BHOCS BBIUHMCJICHHBIC 3HAYEHUSI B MAaCCHUBHI X, yI U y2:
/1]
/// Pacuét 3HaUeHM rpaduka
/llprivate void CalcFunction()
{
// KonndecTBo ToUek rpaduka
int count = (int)Math.Ceiling((XMax - XMin) / Step)
+ 1;
// Co31aéM MacCUBBI HYKHBIX Pa3MepOB
x = new double[count];
yl =new double[count];
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y2 = new double[count];

// PacautbiBaeM TOYKH JIs TpaPuKOB QyHKIIHH
for (inti = 0; i < count; i++)

{

// BerauciigeM 3HaueHne X

x[1] = XMin + Step * 1;

// BeraucnsieM 3HaueHue QYHKIUN B TOUke X
y1[i] = Math.Sin(x[1]);

y2[i] = Math.Cos(x[i]);

}

}

[Tocne pacuéra 3HaYEHUN HYKHO OTOOpa3uTh rpaduku Ha Ghopme ¢
nomonisto demenTa Chart. Dnement ynpasnenus: Chart Helb3si BRIOpATh
C IOMOIIBIO0 TIAHEJIM JIEMEHTOB — €ro HYKHO CO37aBaTh MPSMO B KOJC
nporpaMMbl. BTOpeIM 1m1arom cieayetr co3aTh 00JIacThb OTOOpaKEHHS
rpaduka ¥ HACTPOUThH BHEIIHUH BUJ OCCH:

/// Co3naém snemeHT ynpasieHus Chart u HacTpanBaeM €ro
1"

private void CreateChart()

{

/I Co3gaém HOBBIN 31eMeHT yrpaBieHus: Chart
chart = new Chart();

// Tlometaem ero Ha popmy

chart.Parent = this;

// 3amaém pa3Mepsl dJIeMEeHTa

chart.SetBounds(10, 10, ClientSize.Width - 20,
ClientSize.Height - 20);

// Co3naém HOBYIO 00JIaCTh JIJIsl TOCTPOEHUS Tpaduka
ChartArea area = new ChartArea();

// Jaém eit umst (4TOOBI TOTOM TOOABIISTH TpadrKH )
area.Name = "myGraph";

// 3agaém JIeByI0 U MPaBYIO TPAHUIIBI OCH X
area.AxisX.Minimum = XMin;
area.AxisX.Maximum = XMax;

/I OnipenensieM 1ar CeTKu
area.AxisX.MajorGrid.Interval = Step;

/I 1oGaBnsiem 001acTh B iuarpammy
chart.ChartAreas.Add(area);

// Co3naém 0OBEKT JyIsl IEPBOTO rpaduka

Series series] = new Series();

// CcpumaeMcst Ha 00J1aCTh JUTsl TOCTPOeHMUsI rpaduka
series1.ChartArea = "myGraph";

// 3agaém Tun rpaduka - CriIaiHbI
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series1.ChartType = SeriesChartType.Spline;

// Yka3pIBaeM UIMPUHY JTUHUH rpauka
series1.BorderWidth = 3;

// HazBanue rpacduka ajisi OTOOpakKeHUs B JIETCH/IE
series].LegendText = "sin(x)";

// JloGaBiisieM B CITIUCOK TpauKOB THarpaMMbl
chart.Series.Add(series]);

// AnanoruyHble AEHCTBHS JJIsI BTOPOTo rpaduka
Series series2 = new Series();

series2.ChartArea = "myGraph";
series2.ChartType = SeriesChartType.Spline;
series2.BorderWidth = 3;

series2.LegendText = "cos(x)";
chart.Series.Add(series2);

/I Co3nmaém JiereHty, KoTopasi OyJeT Mmoka3blBaTh HA3BaHUs
Legend legend = new Legend();
chart.Legends.Add(legend);

}

Haxkoner, Bce 3TH METOABI CIIEAYeT OTKYJa-TO BBI3BaTh. UTOOBI
rpadKy TMOSBIBUIMCH Cpa3y IOCJE 3allyCcKa IMPOTpaMMBbl, HAJO BBI3bIBATH
ux B o0paborunke coowrTus Load ¢popMsr:

private void Form1_Load(object sender, EventArgs e)

{

// Co3gaém 3JIEMEHT yNpaBIICHUS

CreateChart();

// PacuuThIBaeM 3Ha4€HHSI TOUEK IPpaPUKOB (HYHKIIHIMA
CalcFunction();

// JoOaBiisieM BHIYUCIICHHBIC 3HAUCHUS B rpaduKu
chart.Series[0].Points.DataBindXY (X, y1);
chart.Series[1].Points.DataBind XY (x, y2);

}

5.3. 3aganus ISl BBINOJHEHUS J1Aa00pATOPHOI padoThI

IToctpoiite rpaduku QyHKIUNH AJIsI COOTBETCTBYIOIMMX BapHAHTOB
u3 JsabopatopHoil padoTbl Ne2. Tabnuily HaHHBIX MOJYYUTh MYTEM
n3MeHeHuss mnapamerpa X ¢ maroM h. CamocTosATenbHO BHIOPATH
ya00HBIE TapaMeTpPbl HACTPOUKH.
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5.4. CiucOK KOHTPOJIbHBIX BOIIPOCOB
1. Yro Takoe device contex?

2. Kakuie BO3MOXHOCTH OOBEKTOB UCIIOJIB3YIOTCS JIJIsl TIOCTPOCHUS
n300pakeHUH?

3. HazoBuTe KOMIOHEHTHI, Meronine device contex?

4. JIns 4ero MOKHO MCTIOJIb30BaTh BO3MOKHOCTH KOMITOHEHTA
rpaduku Chart?

5. OnummmuTe NopsI0K UCII0JIb30BaHUs KoMITIOHeHTa rpaduku Chart.
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6. JlabopaTopHasi pabora Ne7.

Pa3pa6oTKa nporpaMMHbIX UHTepdeiCcoB C 3/ieMeHTaMH
rpagpukm.

IMean padoThI:

3HaKOMCTBO C BO3MOXXHOCTAMHU BH3YaJIbHOM CpEAbl ISl CO3JIaHUS
OpPUIOKEHUN C TpeAcTaBlieHUMU rpaduyeckol uHdbopmanuu. M3yueHue
Bo3MOkHOCTH Visual Studio mo co3ganue npoctermmx TpapuuecKux
M300paKEHUH B MPUITOKEHUH.

6.1. TeopeTuueckue cBeaeHMsl

Coo0omenue WM _PAINT. [Ipexne uem NpUCTYIIUTh K OTTMCAHUIO
CIIOCOOOB PHCOBaHUSA B OKHAaX, HMpUMEHsIeMbIX mpuiaoxeHusmMu NET
Frameworks, pacckaxeM O TOM, Kak 3TO JEHAlOT «KJIACCUYECKUE)
npuioxenus Microsoft Windows.

OC Microsoft Windows cieauT 3a nepeMenieHueM U U3MEHEHHEM
pa3mepa OKOH M IPHU HEOOXOJUMOCTH U3BEIIACT MPUIIOKEHHS, O TOM, YTO
UM CIIeJIy€T MePEPUCOBATH COJIEPKUMOE OKHA. /{1 U3BEIIEHUS B O4epeib
MIPUII0KEHUS 3aIMChIBACTCSA COOOIIIEHHE C
unentuprukaropom WM PAINT. IlonyuuB Takoe cooOiieHue, GyHKIUs
OKHA JOJDKHA BBIMOJHUTH MEPEPUCOBKY BCEr0 OKHA WIIM €ro 4acTH, B
3aBUCHUMOCTH OT JIOTIOJHUTENbHBIX JIaHHBIX, IOJYYEHHBIX BMECTE C
cooomennemM WM_PAINT.

Jns obneryenuss pabOThl MO OTOOPAKEHUIO COAEPKUMOIO OKHa
BECh BBIBOJ] B OKHO OOBIYHO BBITIOJIHSIIOT B OJTHOM MECTE MPUIIOKEHUS —
npu o6padoTke coobdmenuss WM_PAINT B pynkunu okna. [Ipunoxenue
JOKHO OBITh CJICJIAHO TaKUM 00pa3oM, YTOObl B JIFOOOW MOMEHT
BpeMeHu mnpu mnoctyrieHnn cooOmenuss WM_PAINT dyHkius okHa
MOTJIa TIEPEPUCOBATH BCE OKHO HIIH JIFOOYIO €T0 YacTh, 3aIaHHYI0 CBOMMH
KOOpJMHATAMU.

[Tocnennee HETPYAHO cleNiaTh, €CJIM MPHJIOKEHUE OyACT XPaHUTh
r1e-HuOyIb B TaMSITH CBOE TEKYIIEe COCTOSHHE, MOJIb3YSICh KOTOPBHIM
(GYHKIMS OKHA CMOKET MEPEPUCOBATH OKHO B JIFOOOW MOMEHT BPEMEHH.
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3/1ech He UMEeeTCs B BUY, UTO MPUIIOKEHHUE JOJDKHO XPaHUTh 00pa3
OKHa B BHJI€ TpauiyecKoro M300pakeHUs U BOCCTAHABIMBATH €r0 MPH
HEOOXOJIMMOCTH, XOTS 3TO W MOXHO cjeiaTh. IIpuiioxkeHHne ITOIKHO
XpaHUTh WHGOPMAIMIO, HA OCHOBAHWH KOTOPOH OHO MOJXKET B JIFOOOI
MOMEHT BPEMEHH IIePEPHUCOBATH OKHO.

Coobmenne WM_PAINT nepenaercs QyHKIIMKM OKHA, €CIM CTajia
BHJIHA O0OJIACTh OKHA, CKpBITas paHbIle APYTUMH OKHAMH, €CJIH
MOJIb30BaTEIb HW3MEHWJI pa3Mep OKHAa WM BBITIOJHWAI OTEPAIIHIO
IPOKPYTKH H300pakeHHs B OKHE. [IpminokeHne MOXET IIepeaaTh
bynkuun okHa coobmenue WM_PAINT sBHbIM 00pa3oM, BBI3bIBas
dbyukiuu ~ mporpammHoro — uHTepderica  Win32  API,  Ttakme
kak UpdateWindow, InvalidateRect nnu InvalidateRgn.

CoObITHe Paint.

Jlns dbopMm kiacca System.Windows.Forms npeaycmoTpeH
YOOOHBIE  OOBEKTHO-OPUEHTUPOBAHHBIM  CIOCOO,  ITO3BOJISIOIIHIA
MPUJIOKECHUIO TIPU HEOOXOAUMOCTH IIEPEPUCOBBIBATH OKHO (OPMBEI B
1100011 MoMeHT BpeMeHHu. Korna Bcsi KiumeHTcKas 00J1acTh OKHa (pOpPMBI
WIM YacTh JTOM 00JacTH TPeOyeT IMEepPepUCOBKH, (OpME IepemaeTcs
coonriTue Paint. Bce, 4ro TpeOyercs OT IporpaMMHCTa, 3TO CO37aTh
00pabOTYMK JAHHOTO COOBITHUSA (puc.l.), HAOJIHUB €ro HEOOXOAUMOM
(YHKIIMOHAJIBHOCTBIO.

CeoWCTES * 0 X

Forml System.Windows.Forms.Fo -

a1 = K4
Mouseleave o
MouseMove
Mouselp
Mowve
PaddingChan
Paint Form1_Paint
ParentChang
PreviewkeyDi
QueryAccessi

m

QueryContin
RegionChang
Resize

m - i

-

Pucynok 27 — Co3nanue o0padotunka coowiTust Paint
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Oo0bexT Graphics. Ilepeg Tem kak pucoBaTh JUHUU U (PUTYPHI,
oToOpa)kaTh TEKCT, BBIBOJUTH H300paxkeHus W ympaBisiTh umMu B GDI
HeoO0xoauMo co3aath 00beKT Graphics. O0bekT Graphics mpeacTaBiseT
noBepxHocTh pucoBanus GDI wu wucnonme3yercs s co3naHus
rpaduyueckux m3oOpakeHnil. Hmxke mpeacTaBieHbl JBa dTamna paboThI C
rpaduKoi.

1. Co3nanue oobekTa Graphics.

2.Ucnonp3oBanue oowekta Graphics njis pricoBaHus JUHUA U (Pu-
r'yp, OTOOpaXKEHUSI TEKCTA WK U300paKEHUs U YIPABICHUS] UMHU.

CymiecTByeT HECKOJIBKO CIOCO00B co3fanms o0bekToB Graphics.
OmHUM M3 CcaMbIX HCIOJB3YEMbBIX SBJISCTCS IIOJYYCHHE CCHUIKM Ha
o0bekT Graphics yepes 00bekT PaintEventArgs npu 00paboTke
coOpITHs Paint (popMBbI MITH DJIEMEHTA YIIPABICHUS

private void Form1_Paint(object sender, PaintEventArgs e)

{

Graphics g = e.Graphics; // O6bsBasercs 00bekT Graphics

// Jlaniee BCTaBISIETCS KOJ PUCOBAHUS

}

Metoabl u cBoiicTBa Kjaacca Graphics.

Nmena 0OdBIIOTO KOJIMYECTBA METOJIOB, OINPENCICHHBIX B Kiacce
Graphics, nHaumnaercst ¢ mnpedukca Draw™ u Fill*. IlepBeie u3 HuX
IpeaHa3HAaueHbl IS PUCOBAHUSA TEKCTa, JUHUM W HE 3aKpaIleHHBIX
buryp (Takux, HalpuMep, Kak MPSIMOYTOJIbHBIC paMKH), a BTOPBIC — JIJIS
PUCOBAaHUS 3aKpalllcHHBIX TeoOMeTpuueckux Guryp. Mbl paccMOTpUM
MPUMEHEHNE TOJIBKO CaMbIX BaXHBIX W3 ITHUX METOAOB, a TOJHYIO
uHdopmanuio Bel HaliieTe B TIOKYMECHTAITUH.

Meton DrawLine pucyer JIHHHIO, COEIUHSIONIYIO JBE TOYKHU C
3aIaHHBIMHA KOOpAWMHATaMu. Hroke MBI MpUBEIH MPOTOTHIIBI PA3IMYHBIX
neperpyKeHHbIX BEPCUM 3TOT0 METOIa:

public void DrawLine(Pen, Point, Point);

public void DrawLine(Pen, PointF PointF;

public void DrawLine(Pen, int, int, int, int);

public void DrawLine(Pen, float, float, float, float);

[lepBbIii TapaMeTp 3aaeT UHCTPYMEHT JUIsl PUCOBAHUS JIUHUU —
niepo. [leprs co3garoTcst kKak 00BEKTHI Kilacca Pen, Hanmpumep:

Pen p = new Pen(Brushes.Black,2);

371ech MBI CO3JAJIM YEPHOE Mepo ToMmuHOM 2 mukcena. Co3naBas
nepo, Bl MokeTe BBIOpaTh €ro IBET, TONIIMHY W THI JUHUU, a TaKXKe
JIpyrue aTpuOyTHhl.
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OcranbHble MapaMeTpbl Meperpyx’eHHbix MerogoB Drawline
3a74ar0T KOOPAMHATHI COSAUHIEMBIX TOUYCK. DTH KOOPAUHATHI MOTYT OBIThH
3aJlaHbl Kak 00BeKTHI Kiacca Point m PointF, a Takke B BuIe IEBIX
YHCEJI U YHCEJNI C TJIABAOIIEH JeCATUYHON TOYKOM.

B knaccax Point u PointF onpenenensl cBoiictBa X u Y, 3ajaroniue,
COOTBETCTBEHHO, = KOOpPAWHATBl TOYKM 1O  TIOPU3OHTAJIBHOM U
BepTHKanbHOW ocu. IIpm sTomM B Knacce Point 3Tu CBOHCTBA HMEIOT
LIEJIOYUCIICHHBIC 3HaUeHUs, a B ki1acce PointF — 3HaueHus ¢ maBaromen
JIECITUYHON TOYKOM.

Tpetuii u yerBepThil BapuaHT Meroja DrawLine no3Bonsier
3aJlaBaTh KOOPJHMHATHI COCJAMHSIEMBIX TOYEK B BHUJAEC ABYX Map YHCEI.
IlepBass mapa omnpenenseT  KOOPAWMHATBI  MEPBOM  TOYKM IO
TOPU30HTAILHOM M BEPTUKAJIBHOM OCH, a BTOpasi — KOOPJAUHATHI BTOPOU
TOYKA MO ITUM XK€ OcCsAM. Pa3Hulia MeXAy TpeTbUM W YETBEPTHIM
METOJOM 3aKJII0YaeTCs B MCIIOJb30BAHUU KOOPJWHAT PA3JIMUYHBIX THUIIOB
(LIeIoYMCIeHHBIX int U ¢ MIaBarollei aecsaTuaHon Toukon float).

6.2. Ilopsinok BBHINOJIHEHHS JIA00OPATOPHOIT padoThI

Y10o05I UCIIBITATh MmeTox DrawlLine B padore, co3anTe
npuioxkenue DrawLineApp (aHasornyHo ToMy, kKak Bel co3nmaBanm
NpeabIAyIee NPUIoKEeHne). B 3TOM MpUIOKEHUH CO3JaiTe CIeyIOIH
oOpaboTunk coObiTud Paint:

private void Form1_Paint(object sender, PaintEventArgs e)

{

Graphics g = e.Graphics;

g.Clear(Color.White);

for (int1=0;1 < 50; 1++)

{ g.DrawLine(new Pen(Brushes.Black, 2), 10, 4 * 1 + 20, 200, 4 * i
+ 20);

1

3necs Mbl  BbI3bIBaeM Meton Drawline B uukne, pucys 50
TOPU30HTAJILHBIX JIUHUN (puC. 2.).
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ulll Forml = =1 ==

Pucynok 28 — [Ipumep ucnonszoBanust DrawLine

Jns  OpOpUCOBKH  NPSMOYTOJHMKOB  MOXHO  HCIOJIB30BATh
meTon DrawRectangle(Pen, int, int, int, int); B kaudecTBe ImepBOro
napamerpa nepeaaercsa nepo kinacca Pen. OcraibHble mapaMeTphl 3a4at0T
PACIOJIOKEHUE U Pa3MeEPBI TPAMOYTOJIbHUKA.

JIns  OpOpHCOBKM  MHOTOYTOJBHUKOB  MOXHO  HCHOJIb30BAaTh
metoa DrawPolygon(Pen, Point[]);

Metoa DrawEllipse pucyeT 3Junc, BIUCAaHHBIN B MPSIMOYTOJIbHYIO
o0JlacTh, PACIOJIOKEHUE U pa3Mepbl KOTOPOM TMEpeNarTcsi €My B
kayectBe mapameTpoB. Ilpm mnomomm wmerona DrawArc mporpamma
MOKET HAapUCOBATh CETMEHT AJuinrnca. CEerMeHT 3aJaeTcs MPHU MOMOIIH
KOOPJMHAT MPsIMOYTOJIbHOW 00JIaCTH, B KOTOPYHO BIIMCaH JJUIMIC, a
TaKXK€ JIByX YIJIOB, OTCUMTHIBAEMBIX B HAIMPABICHUU IMPOTHUB YaCOBOU
crpenku. [lepBeiii yronm Anglel 3amaeT pacnonokeHue OJHOr0 KOHIIa
CEerMeHTa, a BTopoi Angle2 — pacmnoyio)keHue APYyroro KOHIA CEerMEHTa

(puc.3.).

4;— Angle
\“*

Pucynok 29 — 3ananue smunca

g
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B xitacce Graphics onpeeneH psigi METOI0B, NPeIHA3HAYECHHBIX IS
pUCOBaHUS 3aKpalieHHbIX ¢uryp. MiMeHa HEKOTOpPBIX M3 ATHUX METOOB,
umeroux npedukc Fill:

FillRectangle (pucoBanue 3akpalieHHOTO
npsmoyroJibHuka), FillRectangles (pucoBaHre MHOXKECTBA 3aKpaIIEHHBIX
MHOroyroiasHukoB), FillPolygon (pucoBanue 3akpaiieHHOro
mHoroyrosbauka),FillEllipse (pucoBanue 3akpaiieHHOTro
samurica) FillPie (pucoBaHue 3aKkpaiieHHOr0 CErMEHTa
amnuica) FillClosedCurve (pucoBanue 3akpaiieHHOT O
crutaitna) FillRegion (pucoBanue 3akpaiieHHOM o6actu Tuna Region).

Ecte nBa ormmums metonoB ¢ mpedurcoM Fill oT omHOMMEHHBIX
MeTo10B ¢ mipedpukcom Draw. IIpexae Bcero, meronl ¢ npeduxcom Fill
PUCYIOT 3aKpalmieHHbIe (UTYpBI, a METOABl ¢ mpedukcom Draw — He
3akpaiieHHbie. Kpome 3Toro, B kauecTBe mepBOro napamerpa METoaMm C
npedukcom Fill nepengaercs ve nepo kiacca Pen, a kucth kitacca Brush.

6.3. 3ananue 111 BHINOJIHEHUS JIA00PATOPHOIT padoThI

N3yuute meToabl 1 cBoicTBa kiaccoB Graphics, Color, Pen u
SolidBrush.

Co3paliTe COOCTBEHHOE MPWIOKEHUE BBIBOASAIIMNA Ha ¢dopmy
PHUCYHOK, COCTOSIIIMA W3 Pa3JIUYHBIX  OOBEKTOB (JIuHUH,
MHOTOYTOJIbHUKOB,  DJUIMIICOB,  MPSIMOYTOJbHUKOB W  TIp.), HE
3aKpalleHHBIX W 3aKPaIICHHBIX MOJHOCTHIO. McoNb3yiTe pasHbIe I[BETa
Y CTUJIV JTMHUM (CIUIOIIHBIC, IITPUXOBbBIC, INTPUX-ITYHKTUPHBIE).

6.4. CiuCcOK KOHTPOJIBHBIX BOIIPOCOB

1. YkaxuTe cmocoObl pUCOBaHUS N300paKEHUIN HA KaHBE
KOMIIOHEHTOB?

2. Kakue meTosl prucoBaHus 3HaeTe?

3.Kak HapucoBaTh MpOU3BOJIbHBIE T€OMETPUUECKUE PUTYPHI?

4. Kak npou3BeCTH 3aKpacKy u300paxeHus?

5. Kak ycTaHOBUTH 1IBE€TA JTUHUI U 3aKPACKHU?
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7. JlaGopaTopHasi paGora Ne8.
KoMmnioHeHTBI /Jis1 pa60oThI C 6a3aMU JAHHbBIX
Iean padoThi:

3HAKOMCTBO C KOMIIOHCHTaMHU [Ji1 paboThl C 6a3aMMU JaHHBIX.
[TonyueHre HaBBIKOB Pa3pabOTKU MPUIOKEHHM 0a3 JTaHHBIX

7.1. TeopeTuueckue cBeeHMsI

JIst co3manusi KIMEHTCKOTO MPUIIOKEHHS UCTIONB3YeM MpuMep 0a3bl
naHHbIX ¢ Ha3BaHueM DB Book.

1. Cozmaém nmpunoxxenue WindowsForms:

@aiin — Cozgate — Ilpoexkt — Ilpunoxenne WindowsForms
(Puc.30)

Cosgatb npoekT

Ycranosnennbie wabnonbt
. ’ _c# Mpunoxerune Windows Forms Visual C& =
4 Visual C& S
Windows —
~ch vl Ca
Be @ Mpunoxenune WPF Visual C#
Office
Cloud i=cd KoHconbHoe npunoxeHue Visual C#
Reporting 5 3
SharePoint ;g Be6-npunoxenne ASP.NET Visual C# T
Silverlight B
WCF g cit| Bubanotexa knaccos Visual C#
Workflow
Tect ;)ﬁ Be6-npunoxenune ASP.NET MVC 2 Visual C#
Apyrue asbikun H=C
RByiae THGEI pokkice Cﬁl Mpunoxenue Silverlight Visual C# fii
Bazbl gaHHbIX ¥
MpoekTsl Mogenupoearus C-1
A 4 MC” Bubnuoteka knaccos Silverlight Visual C#
TecToBblE NPOEKTLI i
Wabnoxe! 8 UrTeprete g‘;}% Mpunoxetite cyxGe WCF Visual C#
i% BeB-npunoxeHue cywHocTen guHammuyeckux ganHbix ASP... Visual C&
@ Brarounte Windows Azure Tools Visual C# il
Wraa: lab6
Pacnonoxenne: chusersiramon3drusidocuments\visual studio 2010\Projects v [_

Pucynok 30 — Co3nanue npunoxenus WindowsForms
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2. B npoekte BriOUpaem MeHto 'CepBuc = Iloakmtountbesi Kk 0aze
naHHbIX (puc. 31).

3 det - Migcsox Vuusl Sade © &b

Suda Mpua B Npotsr Toogowws Ouuga Pfowampynma liewe Gopun Ceonc Apormmps Ter Amnc Jow. Cpawa
falr J-JHJ‘ A &;‘) = LI E*S‘_’i_'[',': 3 Mpncoemmmmca x npouscoy.. Cobe e P
IHES I Tod ol B RS0 sl % fomncema e ywma.

« ) x W Notovowrscs « ceprepy.
: BRI Y %8 Acennu paancuene x ShurePeint. .
3 #8 Decnsuerus ShreFont ‘ q'-,f 2 JImnereg $Ramventon xa- ek, Cisl , mﬁgﬁ
4, (I Noacncuene saar Baebpans arentesmes nasenut SresesDs.
_t ::;fg:::::;:: Ancnerueg mapoen.
« 5 Cepreps Magocm <
B 185 R
Com D
Dothuscatir Sottaam Strvicn 3
B Peswrop comdurypasil croxke WO
Eneuimt anCTPy ML

VMIneqT o iesnopt napaesgae..
Hacrpein.
e

Pucynok 31 — Iloakmarouenne k 60a3e JaHHBIX

3. B oTkpbIBIIEMCs OKHE BBEIHUTE UM cepBepa M 0as3bl JaHHBIX,
Haxxmute OK (puc. 32).

,.g’.._.

BeeguTe gaHHbIE 408 NOAKIIOHYEHNS K BEbIBPaHHOMY MCTOYHWKY A3HHbBIX WA
HaxXmuTe kHonky "VismernnTte"”, 4ToBel BeIOpaTh ApYyroi NCTOYHWMK A3HHDBIX U
(nnn) nocraswmk.

WMictounumk AanHbICG

Microsoft SQL Server (SqlClient) WzmenuTs...

Wirma cepeepa:

SQL-MS ~ | osnosure

Bxoa Ha cepeep

@ VicnonszoBaTth NpoBepkKy noanuHHocTn Windows

) Vicnonsz0BaTh NpOBEPKY NoannHHocTn SQL Server

Hirma nonesosaTens: ‘

Maponb: ‘ |

7_' _C-OXPBHHTb naponb

MogknroueHue Kk Basze gaHHbIX

@ Beibepute nnu BE€aUTE ma Basel JaHHBLC

=5

) Mpukpenute $ain 6asbl 4aHHBLC

‘ O6zo0p
_Ejnzx!':vxu»':x:b:‘_'xe MRS 7 )
|
[ AononHurtensHo... ]
[ MpoeepnTe NOAKNIOHYEHWUE ] [ OK ] [ OTtmena ]

—— =

Pucynok 32 — Beibop cepBepa u 6a3bl JaHHBIX
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4. CneBa B okHe 'Ob6o3peBarenb CEpPBEPOB' MOXKHO YBHUJIEThH
MOAKJIIOYEHHYIO 0a3y I[aHHBIX(pI/IC 33).

o et Moot Vanalfhse e —
Oy pmacy:. B s Cipoter )0 *_";'.!*.'itﬂ""“-:‘ e oy . Copanay
I3 o)k saia SIS b oeug - i . :

19|t & a3l -w.u...niﬂu!«»wﬂtalii-.é*m 8

| m—— g ——
: BT

2 .
8 Nopemovenm SharePont & Formi =S A <

4 (3) Moacaoyerend gannus :
4 1 1ql-ms 0B _beokdbe |
- Cremes Gos sannou !
o Tatuwegu |
2 Mpeacrarnesians |
[ Xpawamsie npouetypie |
o Dyvigen (':
i Comomanmn |
4 Tuns
o Chopan ;
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Pucynok 33 — IloxakitoueHue 6a3bl JaHHBIX

5. Coszmate 5 d¢opMm, mnepenMmeHoBath uX Ha FormPurchases,
FormBooks, FormAuthors, FormDeliveries, FormPublish coorBeTcTBEHHO
(Puc. 34-36).
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Pucynok 34 — FormPurchases
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Pucynok 35 — FormBooks
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Pucynok 36 — FormAuthors
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Pucynok 37 — FormPublish

6. Ha xaxayro ¢opmy [100aBUTh 1O KOMIIOHEHTY THIA
DataGridView(puc. 38).

7. BpiOepeM HCTOYHUK JaHHBIX, IJIS 3TO BO BKJAJIKE HaXaTh
'BriOepuTe UCTOYHUK JaHHBIX = J[00aBUTh HCTOYHUK JTAHHBIX MPOEKTA =
ba3el mannpix = HabGop manneix = J[lanee' u BbIOpaTh HEOOXOIUMBIC

Tabnauubl (puc.38-41).
[ o Formt [ole=|

BGepHTe MCTOMHUK AL
Mpaeka cTon Bfnemrnses

JoBaeuTs cTof
BrnrounTe
Bt uMTE
............................................................................................................................................ B
Brarounte

3akpenuTe &

" JoBasnTe MCTOYHWK ABHHBLX NPOEKTA...

Wenknurte ceoinky 'JoGasnTe McTouHMK
ASHHEIX NPOEKTA...', Y4ToBkl YCTAHOEWTE CB...

Pucynok 38 — Beibop Tabnuiisi
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Pucynox 40 — Be16op Moienu TaHHBIX

o e e )

[ L_) BliBop 06%exton 6azkl ABKMAX

Mh—-mwmymm—

Rl
FJ\:J Authon
00 Cose_author
210 narne_suther

7130 Publishing_house
» (7120 Purchases
iy Mpeacranpens
1 1y Xoawnusie npousaype
T4, Dywnsm

BEAOAETI ST ATIDE ERANGICE st Eaaal AT

s wafaps aann (DataSets
08_bookDataSer?

[ <mesaa I [ roress | [ omeena |

Pucynoxk 41 — Beibop oObekTa JTaHHBIX
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8. Ha ocnoBHOli (dopme co3math 4 kKoMmmoHeHTa Tuma Button u B
cootBercTBytomux Metonax Click BwI3BaTh cOOTBETCTBYIOIIME (HOPMBI C
NOMOIIBIO KOJIA:

g FormAuthors:

FormAuthors myForm3 = new FormAuthors
myForm3.Show

g FormPurchases:

FormPurchases myForm3 = new FormPurchases
myForm3.Show

s FormBooks:

FormBooks myForm4 = new FormBooks
myForm4.Show

s FormDeliveries:

FormDeliveries myForm5 = new FormDeliveries
myForm5.Show

g FormPublish:

FormPublish myForm6 = new FormPublish
myForm6.Show

us! Forml = ll-éﬁ-r

FormAuthors ] [ FormBooks } ‘ FormPurchases ’ ‘ FormDeliveries } [ FormPublish

Pucynok 42 —/lob6aBiieHre KOMIOHEHTOB Ha (opMy

9. Ha dopmy nobasuth koMmoneHT Tumna BindingNavigator.
Hactpouts y BindingNavigator cBoiictBo BindingSource nmnst cBsizu

C CO3JlaHHON TaOnuIeh(3HaYeHUEe [I0JPKHO COBMaAaTh CO 3HAYCHHUEM
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cBorictBa anmemeHta DataGridView). JloO0aBUTh KOMIIOHEHT THIIA
BindingNavigator Ha octaibHbIe popmBI (puc. 43).

7 = = — = B
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1 ana25 | b Pl |90 X

| Code_book Title_book Code_author Pages Code_publish o
. . | Pusika [ N V1BDV 7 [ 7 7
' 512
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128
1184
672
|96

{ 3apau no obwe... |10 418

m

| Kypc ofien ous...
| Kype duamicn

| CBopHuK 3amay ...
. Kypc oBen eus...

| Puzika

W | | ;| o; W =

| OcHOBHBIE MOHSA....

@~ | o ;e w N
N @[ = e = ==

Pucynok 43 — [Ipumep dhopMmbl ipusiokeHus 0a3 JaHHBIX

10. ITpoBepuTh paboOTy MPUITIOKEHUS.

11. Ha popmy FormBooks no6aButs 3 kommonenTa tuma TextBox u
2 xomnoHnenTa tuna ComboBox.

¥ 1-ro koMmnonenta TextBox n3aMeHUTH
cpoiicTBa: (DataBinding) Text booksBindingSource - ID Kuuru

VY 2-ro xomnoHnenTa TextBox n3MeHUTH
cporictBa: (DataBinding) Text booksBindingSource - Hazpanue

VY 1-ro komnonenta ComboBox U3MEHUTH
cpoiicTBa: (DataBinding) SelectedValue booksBindingSource —
Code_author DataSource authorsBindingSource DisplayMember ABropVa
lueMember Code author

VY 3-ro komnonenTa TextBox n3MeHUTH
cBoiicTBa: (DataBinding) Text booksBindingSource - KonuuectBo
CTpaHHUIl

V¥ 2-ro komnonenta ComboBoXx n3MeHUTH
cBoiicTBa: (DataBinding) SelectedValue booksBindingSource —
Code_publish DataSource publishinghouseBindingSource DisplayMember
[Ty6nukarus ValueMember Code_publish (puc. 44)
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Hazeanue ACPvlsuxa
Aetop.  [ocroesckuit
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| Code_book Title_book Code_author Pages Code_publish A
- | o E
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5

Pucynok 44 — IIpumep paboThl MPUITOKESHUS

12. ¥V xomnonenTta DataGridView yOpaThb Bce rajo4yku CO CBOMCTB
peIakTUpOBaHus U qo00aBieHus (puc. 45).

CeoiicTEa * 1 X

dataGridWiswl =ystem.Windows.Forms.DataGr -

E=;
L=

M El S =

(Mvarme) dataGridViewl
AccessbleDescriptc
AccessbleMzme

MecesebleRole Drefault
AllowLCrap False

AllowLzerTofddRy Falke
AllowlserToDeleteR False

AllowlzerToJrderC False
AllowLzerToResizel False

AllowlLzerToResizeR False

AlkernzzingRewsDef DataGricViewZellStyle |
Anchor Toa, Lef: [=]

(ApplicationSettings)
ConocTaBARET 3HAYEHNA CEDACTE C
rOHGM YA ANHHRIK hATATR APUA0SE HAE.

Pucynok 45 — CBoiicTBa peJaKTHpOBaHUs U J0OABICHUS
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13. Ha dopmy FormBooks mo0GaBuTh kommoHneHT Tuma Button
(kHOTIKAa OOHOBJIEHUSI IaHHBIX), CBOUCTBO Text u3meHuTh Ha «OOHOBUTHY
u niponiucath cooniTre Click:

this.Validate
this.booksBindingSource.EndEdit
this.booksTableAdapter.Update(this.dB_BOOKSDataSet.Books

o=l FormBooks ;lg ‘"@; : 9
1 ana25 | b Pl | 9p X
| Code_book Title_book Code_author Pages Code_publish g
> CPMe.uKa 1 | 160 i ‘E
2 | Kypc obwed aus... | 3 1512 & M
3 | Kypc onsiku 5 | 608 i
4 | CBopruak samay ... |5 128 2
5 | Kypc ofwei ons... |6 1184 3
6 | Pusnka :8 | 672 1 i
T —T" - o
ID Kramrn 1
Hassamme Pusuka
Aetop  ocToesckuit v
Kon.ctpanmuy 160
MyGnukauws  JlaHs v
|

Pucynok 46 — Ilpumep 0OOHOBJICHUS TaHHBIX

14. AHanoruyHo s OCTaJbHBIX (OPM J100ABUTH DJIEMEHTHI THUIA
TextBox.

15. ITpoBepuTh pabOTy MPUIIOKEHUS.

16. Ha ¢opmy FormBooks no6aButs 5 xommoHeHToB Tuia Button
(puc. 18).

V 1-ro xomnoHenTa Button n3MeHUTHL CBOMCTBA K METOI;
Text @UIbTP MO TEKYIEMY U3HATEILCTBY;

B Mmetone Click kHOIKM HanmucaTh KOJI:
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int bb = dataGridView1.CurrentCell.RowIndex
booksBindingSource.Filter = "Code_Publish ="
dataGridView1|4 . bb|.Value

Y 2-ro komnoHeHTa Button u3MeHHTHL CBOIICTBa
Text @unptp 10 TEKYLLIEMY Ha3BaHUIO
B metone Click kHOIIKM HammmcaTh KOMI:

int bb = dataGridView1.CurrentCell.RowIndex
booksBindingSource.Filter = "Title_book ="
dataGridViewl| . bb|.Value

Y 3-ro kommoHeHTa Button u3aMeHUTH CBOMCTBa
Text PuibTp 110 TEKyILIEMY
B metone Click kHOIIKM HammmcaTh KOI:

int bb = dataGridView1.CurrentCell.RowIndex
booksBindingSource.Filter = "Code_Author ="
dataGridView1|0. bb|.Value

Y 4-ro komnoHeHTa Button u3MEHUTHL CBOIICTBa
Text @unpTp 1o KOJINYECTBY
B Mmetone Click kHOKM HanucaThb KO:

int bb = dataGridView1.CurrentCell.RowIndex
booksBindingSource.Filter = "Pages ="
dataGridViewl|3, bb|.Value

Y 5-ro kommoHeHTa Button naMeHUTH, CBOMCTBA
Text CHATH
B metone Click kHOIIKM HammmcaTh KOMI:

nn

booksBindingSource.Filter

)41

MCTO/:
KHUI'U.

METOJI:
aBTOPY.

MCTOA.
KHMUT'.

METOI:
GuabTp.
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o FormBooks lU‘IE“ R

1 ana25 | b bf | dp X

Code_book Title_book Code_author Pages Code_publish
| Pusuca 1 [160 1

‘ 3 512 1
Kypc eunsiku 5 ‘ 608 1
| CBopruac samau .. |5 [128 |2
- Kypc ofien ous... | 6 . 1184 .3
| Pusuka s 672 1
7T P BT = : = TS l CHaTs dunbTp ‘

' PunbTp Mo TEKYWEMY USAATENLCTBY ]

[ PUNLTP MO TEKYLLEMY HASBAHMIO KHIAMW ]

Kypc obiueit oms..

[ PunbTp Mo TEKYLLEMY BBTOPY l

EICARESIEERESE —

I PUnbTP N0 KOMYECTBY KHIAT ]

ID Kramru 1

Hassanve Pusuka

Aetop [ocTtoesckuit -

Kon.cparuu 160

MyGrmkawa  [ans -

Pucynok 47 — [Ipumep pabOThI MPUITOKEHHS

17. Anamoru4yHo IJjisi OoCTalbHBIX (POpM J00aBUTH SJIEMEHTHI THUIIA
Button, kotopeie OyayT 3amyckath (QUIBTPHI MO COOTBETCTBYIOIIUM
3HAYEHUSAM TOJIEN TEKYILEH 3amucu.

18. ITpoBepuTh paboOTy MPUITIOKEHUS.

7.2. 3ananus 1J151 BINOJIHEHHSI JIA00PATOPHOI padoThI

Pa3paboraTe mNpuIIOKEHHE C MCIIOJIb30BAHUEM ITOJATOTOBICHHBIX
daitnoB 0a3 fAaHHBIX. PacmosioXuTh B NPUIOKEHUH DJIEMEHTHI
yIpaBjieHUs U MOJM(UKAIIMN TaHHBIX B 0a3€ JIaHHBIX.

7.3. CiMCOK KOHTPOJIbHBIX BOIIPOCOB

VYKaxuTe MopsI0K BIMOJHEHUS MOoKItoueHue B daitinom bBJ1?

S S

JaHHBIX B 0a3e JaHHBIX?
5. B kxakoit MOMEHT BBIIOJIHICTCS OOHOBJICHUE HTaHHBIX B B/[?

81

. Kakue xoMnoHeHTHI 0OecreurnBaroT NoaKIoueHue B ¢aimom bJ1?

[lepeuncnuTe KOMIIOHEHTHI BU3yalu3alluy JaHHbIX B aiinax bBJ[?

Kakum o0Gpa3zoM ocyliecTBiIsieTCS YNpaBJICHUS U MOAUDUKAIUU



8. JlaGoparopuasi padora Ne9.

Pa3pa6oTKa Npu/I0KeHUH AJ1s1 paboThI C 6a3aMU JaHHbIX

Iean padoThi:

3HaKOMCTBO C MOJXOJaMH Pa3padOTKU MPUIIOKEHUHN NJisi pabOThl C
0azamMu JOaHHbIX. [lonydyeHue HaBBIKOB  pa3pabOTKU MPUIIOKEHUM 0a3
JTaHHBIX

8.1. TeopeTuueckue cBeaeHMsI

[Ipy Hayane NpOEKTUPOBAHMS MPUIIOKEHHS CIECYET OMPENCIIUThCS,
KaKoro Tuma cosjaaetcs npuiiokenue. CylecTBYIOT JIBa OCHOBHBIX THIIA
MPUJIOKEHUN 0a3 JaHHBIX:

- Cucrembl MOJJEPK KU pelieHud. Takue CUCTeMbl HCTHOJIb3YIOTCS
yIPaBJICHUECKUM TiepcoHaioM. HeoO0xoauMmbIii ypOBEHb JOCTyIa K
JAHHBIM JJIs1 TAKOTO MPUJIOKEHUSI — IPOCMOTP JAHHBIX TOJIBKO B PEKUME
YTEHUS.

- Cucrembl 00pabOTKK TpaH3akiui. Takue cUCTEMBI TOJI)KHBI UMETh
BO3MOHOCTb KaK UMTaTh, TAK U 3aIMCHIBATh JaHHBIC B 0a3y JaHHBIX.

PaccmMoTpuM mOpsiioOK  co3daHus  YYET JIOTOBOPOB  MPOJIAXKU
KOMIIBIOTEPOB» KaK TMPWIOKEHUS 0OpabOTKHM  TpaH3aKIHM, T.K.
MOJIb30BaTENb JOJDKEH HMMETh BO3MOXKHOCTh MPOCMATpuBaTh U
KOppeKTupoBath ¢aisbl b/I.

[Tocie MOArOTOBUTEIBbHOW  pabOThI IO  CO3JIaHUIO  MOJCIHU
npeaIMeTHOM  00JIacTH, U  TOCTPOCHHIO  OJIOK-CXEMBbl ~ OCHOBHBIX
(GYHKIIMOHAJIBHBIX ~ TMPOIIECCOB  CHUCTEMBI, CJIEAYeT OpraHu30BaTh
uepapxuro GopM NpUIIOKEHUS.

Bo-nepBriX, ciaeayeT mpoayMarh KOJIUYECTBO (HOPM MPUIIOKEHUS U
CTPYIIUPOBATH UX 10 BUJIAM:

1. I'naBHas hopma
2.DopMbl BBOAA U PEAAKTUPOBAHUS TaHHBIX
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3. ®opmebl TpocMOTpa (CETKA)
4. ®opmbl BcioMoraTeabHbIe (ITaposisi, CIpaBKU, BOMPOCa, ..)
[ToctpouTts iepeBo Gopm mpugoxkeHus (puc.2).

JInst TOCTHXKEHUsST €TMHOOOpa3HOro CTWIs oopmiieHUs Bcex (popm
OJIHOTO TPUJIOKEHUS U COKpAIIeHUN BpPEMEHHU MOATOTOBKU (OpM MMeEeT
CMBICJI HMCIOJb30BaTh BO3MOKHOCTH OOIl — mexaHu3M HacienoBaHUs
dbopm.

[Ipexxae yem Hadath MOATOTOBKY (GopM co3paaum (HopMy MOIyJs
JTAHHBIX.

Monynb TaHHBIX — 3TO OCOOBIN TUIT (POPMBI, TIPEIHAZHAYCHHBIN JJIs
COJICp’)KaHUsI HEBUIUMBIX KOMIIOHEHTOB JOCTyma K QainaMm 0a3bl
TaHHBIX. JTa (popma OynmeT coaepkaTb Bce TaOMMIBI 0a3bl JAHHBIX U
CPEACTBA JIOCTYIA K HUM.

CoxpaHUTh CO3[IJaHHBIM MOJAYJb B PENO3UTAPUU OOBEKTOB, MJI YETO
IICJIKHYTh TMPaBOW KHOMKOW MBIIIM HAa MOJYyJ€ U  BBIOpaTh
«AddRepositoryy». [Ipu coxpanenun BeiOpaTh BKiIaaky DataModule.
3akpbITh (opMy MOAYJIS AaHHBIX. Ternepb MaHHBIX MOAYJb MOXET OBITh
WCIIOJIb30BaH BCET/Ia, KOTJa HY>KHO MOJYYUTh TOCTYN K 0a3e TaHHBIX

JIOCTOMHCTBO HMCIOJIb30BaHUS (POPMBI MOJYJSl 3aKJIFOYAETCS B TOM,
4TO 3Ta (hopMa MO3BOJISIET YCTAHOBUTH (JOpMAT MPEAbSIBICHUS JaHHBIX B
NPUIOKEHUU, MOXET OBIThb COXpaHeHa B PEMO3UTApUU OOBEKTOB U
MOBTOPHO MCIOJB30BaHA.

[IpeumyiiecTBOM pa3MeIIeHUs] HEBU3YAJIbHBIX KOMIIOHEHTOB B
MOJyJI€ JAaHHBIX SABJISIETCS TO, YTO HW3MEHEHUE 3HAYECHUS JIFOOOr0
CBOMCTBA MPOSABUTCS CPa3y K€ BO BCEX MOMYJISAX, K KOTOPBIM MOJKIIOUEH
ATOT MOAYJb JaHHBIX. KpoMe 3Toro, Bce oOpaOOTYMKH COOBITHIH 3THX
KOMIIOHEHTOB, T.€. BCS JIOTHKA paOOThI C JaHHBIMH MPUIOKEHHUS COOpaHbI
B OJTHOM MECTE, YTO TOXKE BECbMa yI00HO.

C nomorpio GopMbl MOAYJISI TaHHBIX BBITIOJIHUTH HACTPOMKY BHUAA
Ta0JIUIl B MPUIIOKEHUH, JJI YE€TO OTKPBITH (OPMY MOAYJISI, BBIICIUTH
TpeOyeMyro TaOnuIly W JBaXAbl WICJAKHYTh IO HEW MBIIIbIO, B
MOSIBUBILIEMCSI OKHE BBIJIEIUTH TpeOyemMoe MoJie M HACTPOUTh €ro
ceoiictBa (DisplayLabel —orpaxxaemoe wums; Width —mupuna mnons;
Macka BBOJa, HarpumMep s mojis tenedon TditMask.
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CustomerData-=0Orders \E\

Orderto < Input Mask Editor lﬁ]
CustMo |

g;ls;%;:r;pany Input bask: Sample Masks:

ShipDate 4(599,000-0000;1; Phaone {415)566-1212

ErmpMo Extension 15450

ShipTeAan 3 CharacterforBlanks: | Shon Zin Cods 00
gﬂ:g$gg$r2 [v Save Literal Characters :50;:3 Zip Code 32.520?204000

ShipToState Lang Time 09:05:15FM

ShipToip Shart Time 1345

ShiETDCDuntEi 1 Testinput

Shipla o

FO

Terms Masks... 0K | Cancel ‘ Help ‘
Paymenthdethod —

Pucynok 48 - Hactpoiika CBOMCTB MOJIEN C UCTIOJIb30BAHUEM MOYJIA
JAHHBIX MPUI0KECHUA

Takum 00pa3oMm, BBIJCISAS KaXKI0€ I0J€ MOXKHO HACTPOUTH €ro
oToOpakeHue B popme.

Hcnonp30BaHue MOTyJCH TaHHBIX JJIS pa3MEIICHHUs] HEBU3YaIbHbIX
KOMIIOHEHT HE SBJISETCS 00sS3aTeIbHBIM TPeOOBAaHHEM IPU pa3pabOTKe
MPUIIOKEHUHN, HO CUMTAETCS ""XOPOIIMM TOHOM'" B TPOTPaMMHUPOBAHUH.

2. Co3nanue uepapxuu popM NPUI0KECHUSA
Cozmanum  maker (¢GopMmbl Kak oOpazen s Bcex (opm
npuinoxenusd. [nsa dero BemonHuM komannay File/New/Form.
M3mennm umsa Name=mfAnyForm u ycTaHoBUM CBOWMCTBO
Position=poScreenCenter.

Bce ¢opmbel  nmpwioxeHus OyayT UMETh  TPEXIIAHEIbHYIO

KOHCTpYyKIHIO -Pacnonoxum Ha ¢popme Tpu komnaneHnrta Panel.
Hactpoum ux cienyromum oopa3om:

1. Panel 1 — Align=allTop
Height=117

92999

Caption=

2 . Panel 3 — Align=allBottom
Height=39
Caption=""

3 . Panel 2 — Align=allClient
84



Height=117
Caption=""

CoxpaHUTh 3arOTOBKY B PEMO3UTAPUHU, JJISI YErO HIECTKHYTh MPaBOM
KHONKOM MbIM Ha wMonayie u BbiOpath «AddRepository».  Ilpu
COXpaHEHUHU BHIOpaTh BKIaAKy Forms.

W (AP el [ T — ]

Cotimrys  Mepasarte i

Pucynok 49 - O0muii B riaBHOM GOPMBI TTPUIIOKEHUS

[Tocneco3nanus 06a3oBoil (GopMbl MOKHO HAUYMHATH CO37aBaTh
oTAeNbHBIC (OPMBI TPWIOKEHUS, I 4ero BeIMOHUTH File/New/Other
(Forms) u BwIOpaTh co3manHyio 3arotoBky mfAnyForm. Ilpu stom B
JMAJIOTK BBIOOpA yUYTaHOBUT NepekitoyaTensb Inherit (Hacmenosarts!), mpu
3TOM co3gaercss HoBas ¢opma ¢ uMedHemM mfAnyForml1(2,3,4..),
yHaclleJIoBaBIIasi BCe OCOOEHHOCTH 0a30Boil (opMbl. M3MEeHUTH HUMSs
dbopmbel Ha ManeForm. Pacnonoxute Ha Hei MainMenu, ToolBar,
StatusBar.

Co3zgate ¢opmy BBojJa U penaktupoBanusi. BeiOpath Panel3 u
pacnosioxkuTh Ha Hell Panel4, Align=alRight, Bevel, Outer=bvNone, Ha
MaHeJe pa3MecTUuTh Tpu KomioHeHTB BtnButton, 3amgate um tun Kind={
bkOk, bkCancel, bkHelp). Pasmeruts Ha Panel3 kommoHeHT
DBNavigator, npusaB K IeBOMY Kpato nanenu (puc.4).

r . _— -
Pt D atalace i orm2 | LT | ————

[ | l | [ l l ] e | € Cmncel | T el |-‘
Pucynok 50 - ®opmMa npocMoTpa U peIaKTUPOBAHUS TAHHBIX
MPUITOKECHUS
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8.2. 3ananus 1isl BHINOJHEHUS JIA00PATOPHOIT padoThI

Pa3zpaboraTe NpUIIOKEHHE C MCIIOJIb30BAHUEM IIOJATOTOBICHHBIX
daitioB  6a3 maHHBIX. PacmoioKWTh B NPWIOKCHUH  IJIEMEHTHI
yIpaBJIeHUS 1 MOAU(PUKAIIMN TaHHBIX B 0a3¢ TaHHBIX.

8.3. CnucoK KOHTPOJIbLHBIX BOIIPOCOB

. Kakre koMnoHeHThI 00eCIeunBaoOT MOJIKI0UeHue B (aiiom bJ1?
VYkaxxuTe NopsAI0K BHIMOTHEHUS MOoAKII0YeHue B aitinom bBJ1?

[lepeuncnute KOMIIOHEHTHI BU3Yyaln3alluy JaHHbBIX B ¢ainax bJ1?

Bowon =

Kakum 00pa3zoM OCYIIECTBISETCS yIpaBICHUS U MOAUDUKALINHT
JTAHHBIX B 0a3e JaHHBIX?

5. B xakoit MOMEHT BBIIIOJIHSICTCS OOHOBJICHHE NaHHBIX B B/]?
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9. JlabopatopHas padora Nel(.
CBsi3biBaHM e NpUI0KeHUU. TexHosioruss ActivX.
ean padoThI:

3HAKOMCTBO € TexHosioruen ActivX. [TosryueHre HaBBIKOB
pa3pabOTKH MPUIIOKEHUH ¢ dJIeMeHTaMH ActivX.

9.1. TeopeTuueckue cBeeHMsI

Cnemudukarnus ActiveX sBAsSE€TCS COCTAaBHOM YacThlO TEXHOJOTHH
COM. Dnementsl ActiveX ohopMIISIOTCS, KaK MpaBUJIO, B BUje (ailios
JUHAMUYECKUX OHOIMOTEK C paclIMpeHUEeM .0CX, KOTOphIE 3aTeM
peructpupytorcs B peectpe Windows u 3aTeéM MOT'YT MCHOJb30BaThCA B
IporpaMMax, HalMCAHHBIX HAa PA3JUYHBIX SI3bIKAX C MCIIOJIb30BAHHEM
pazmmuabiXx cucteM (Visual Basic, PowerBuilder, Delphi), a takxke B
NPWIOKEHHUSX, padoTaromux ¢ MHTEpHET.

Hwuxe paccMOTpeH npoCcTor puMep CO34aHus diieMeHTa ActiveX Ha
0a3e xomrnonenta MonthCalendar.

Co3manuM  HOBBIM MPOEKT JUHAMHYECKON OMOIMOTEKH WM
oubnmuorexku ActiveX (ActiveX Library). 3aTeM BBINOJHUM KOMaHIy
File[New|Other u Ha crpanuine ActiveX BbiOepemM muktorpammy ActiveX
Control. B Bemagaromem cnucke VCL Class Name nosiBUBLIErocst OKHa
ActiveX Control Wizard MoxHO BbiOpaTh 35ieMeHT VCL (cTangapTHBIN,
WIM CO3JaHHBI BaMM), KOTOpBHIM HY>KHO odopmuth Kak ActiveX. B
IaHHOM mipuMepe Oynet BoiOpaH kiacc TMonthCalendar. Takxe B 3TOM
OKHE MOKHO OTpEJEIUTh UMEeHa (PaiiIoB, KOTOpbIE OyAyT CO3AaHbl AJIs
anemeHTa ActiveX.
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ActiveX Control Wizard E

WCL Class Mame: |TMOnthEaIendar [CamClrls] j

Hew Activeld Name: |MDnthCaIendar><

Implementation Unit: |M0nthCaIendarImpI1 .Cpp

Project Mame: |MDnthEaIendar><EontroI1 .Cpp

| [

Activer Contral Dptions
[ Make Contral Licensed 7 Include About Box

™ Include Yersion Information

[ ok | oo | b |
Pucynok 51 — Oxno ActiveX Control Wizard

Nuaukatop Make Control Licensed oOecreunBaeT TIeHepalyio
mutieH3uoHHoro (¢aitta Jlic. Ecnu BKIIOYUTH 3TOT HMHAUKATOP, TO
CO3/IaHHBIM DJIEMEHTOM ActiveX TOTpPEOUTENH CMOTYT IMOJb30BaTHCH,
TOJBKO €CJIM JIMIICH3MOHHBIA (aill BKJIIOYEH B TIEPEJaHHBIA UM
3aBEPUICHHBIA MPOEKT. A MCIOJIB30BaTh ATOT JIEMEHT B KAKUX-TO CBOUX
pa3pabOTKax OHU CMOTYT, TOJIBKO €CITU MPUOOPETYT COOTBETCTBYIOIIYIO
JUIEH3UI0 U moiydar komuto (aitna Jlic. Magukatop Include Version
Information obecreunBaeT BKJIIOYEHHE B Pe3yJbTUPYHOIUMA (aitn .ocx
undopmauuu o Bepcun. Muaukarop Include About Box obGecneunBaer
BKJIIOUCHHE B TIPOEKT JOMOJHUTEIBHONH (QopMmbl ¢ uHpOpMalueit 06
AJIEMEHTE U €ro aBTOpax.

3anoJIHUB HEOOXOIUMYI0 HH(POPMALINIO, HEOOXOUMO IIECJIKHYTh Ha
kHonky OK. Cozpact Bce HeoOxoauMmeble (hailiibl, BKItOUass OMOIUOTEKY
TunoB. J[lamee HYyXHO BHECTM HEOOXOIWMbIE HW3MEHEHUS B TEKCT
MpOrpaMMbI M BBITIOHUTE KoMaHIy Run|Register ActiveX server, 4ToObI
3aperucTpUpoOBaTh NIEeMEHT B peecTtpe Windows.

ITocne peructpanu KOMIOHEHTa B CUCTEMHOM peectpe Windows
€ro MOXKHO HCIMOJIb30BaTh B JAPYTMX MPOEKTAX, KOTOPHIE MOXKHO
co3/laBaTh B JPYrMX CpeICTBaX pa3pabOTKH, Ha JPYrux si3bIKax
nporpaMmupoBanusa. Hanpumep, co3mannbii panHee 3meMeHT ActiveX
OyJzleT UCToJIb30BaThCs B puioxkenun MS Word.

HeoOxoaumo co3nate B Word makpoc, KOTOPBIM BBI3bIBA ObI
dbopMy, coaepiKallylo CO3JaHHBIM KaJlleHAaph W TpU KHONKU. [lpu
IIETYKE HA MEPBYIO KHOMKY B TEKYIIYIO MO3UIUIO0 Kypcopa B JOKYMEHTE

Word noikHa BCTaBJISTHCS J1aTa, KOTOPYIO MOJIL30BaTENb BHIOEPET B Ka-
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nengape. IIpu memuke Ha BTOPYIO - B JOKYMEHT JOJKHO 3aHOCHUTHCS
YUCJIO JHEW OT TeKyIlled AaThl J0 JaThl, BBIOpaHHOW B KajeHaape. A
IIETYOK MO TPEThEU KHOIKE JOJKEH 3aKPhIBAaTh POPMY C KaJlCHIapeM.
Bemonaum B Word xomanny CepBuc|Makpoc|Makpocel. B
OTKPBIBILIEMCS OKHE BBEJEM HMMs CO3/1aBa€MOro Makpoca (Hampumep
«Kanenmapp») m menkHem no kHomnke Co3pate. Jlanee OTKpbIBaeTcs
okHO Penakropa Microsoft Visual Basic.
B okne Project Hy>XHO BbIJEIUTH BepiiuHy Iadsona Normal,
HICIKHYTh MpPaBOM KHONKOW MBIIIM M BbIOpaTh BO BCIUIBIBIIEM MEHIO
pasnen Insert|UserForm. IlosButcs ¢dopma u mnanens ToolBox ¢
KOMIIOHEHTaMH, KOTOpbI€ MOXHO pa3Memarb Ha Qopme. Koneuno,
CHayaJia B TOW MaHeNn He OyJAeT KOMIIOHEHTa KaJleHaapsl.
Tenepp HykHO HIENKHYTh HA ToolBoX mpaBoil KHONKOW MBIIIU U
BbIMOJHUTL KoMaHay Additional Controls. IlosBUTCS cHuCOK Bcex
3apETUCTPUPOBAHHBIX DJIEMEHTOB ActiveX. BKIIOYMM UWHIUKATOP YV
MonthCalendarX. CooTBeTcTByIOIIasd NUKTOrpaMMa MOSABUTCS HA TTAHEIU
ToolBox. Pa3smectum kommoneHT Ha ¢opme. B okne Property Mo>HO
U3MEHUTh KaKHUE-TO €r0 CBOKCTBA.
Hanpumep, moxkno HazBath gopmy FCalendar (cBoiictBo Name
dopmel). Ilepenecem Ha ¢opmy ¢ manHenu ToolBox Tpu KHOIKH,
pacIojiokKUM HX TPUMEPHO TakK, Kak IMOKa3aHO Ha puc. 3.2, U3MEHUM
Haanmucu Ha Hux (cBoiictBo Caption), Moje3HO Takxke 3aaaTh HX
ceorictea ControlTipText — Haanucu BCIUIBIBAIOIINX SIPJIBIYKOB,
MO3BOJISIIOIINE TOJIB30BATENI0 OPUEHTUPOBATHCA B HAa3HAUEHUU KHOIOK
(GhopMBI.
Cnenaem moO4YepelHO JBOWHBIC IIETYKHM Ha KHOMKaX W B
MOSIBUBIIIUXCSI 3arOTOBKax 0OpaOOTYMKOB HAIMMIIEM COOTBETCTBYIOIIUE
oneparopsl si3bika Visual Basic. B pesynprare xon mnpoueayp OyAeT
UMETh BUI:
Private Sub CommandButtonl_Click()
Selection = MonthCalendarXIl.Date

End Sub

Private Sub CommandButton2_Click()
Selection = MonthCalendarX1.Date — Date
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End Sub

Private Sub CommandButton3_Click()

End

End Sub

B oxne Project coBepmmM [BOMHON IIETYOK HA BEPIIMHE
co3naBaeMoro Makpoca (BepmmHa «MyCalendar») u B OTKpbIBIIEMCS
OKHE 3aroTOBKHM KOJa Makpoca J00aBUM €IMHCTBEHHBIA omepaTtop (cMm.
puc. 52.):

FCalendar.Show (modeless),

nenaromuii popMy BUIUMON Kak HeMojalibHOe OKHO. Ilociennee
onpenaensieTcas napamerpoM modeless ¥ TO3BOJISIET MMOJB30BATEIIO
CBOOOJIHO TIEPEKIIIOYATHCS MEXKIY OKHOM JOKYMEHTa U (hOPMOIA.

@ Microsoft Visual Basic - Normal

File Edit ‘iew Insert Format Debug Run Tools  Add-Ins  Window  Help

Ha-: 2 r 1o m M ME S D)
s
o E 8] B e L e =t = |}
ﬁ FCalendar ~ _’_J |Kunmm
= Modules

w8 NewMacros Sub Ramenaaps (|

= & Project {flokyment2)
=59 Microsoft Word Objects
B8] ThisDocument

! Ranengape Marpoo
' Mawpoc cospan 13.11.2004
!

_+. (3 References b FCalendar.3how (wmodeless)
E

Backalor
BiorderColor
Borderstyle 3 PRI
(Caption | « | e
Cyele  0-FmCydedliForm: || =] S ——
DrawBuffer I BT cp
Ensbled  Troe W MeE 0 L, o 4 & . 5 o

t 2 3 4 5 6 7 ...
Font 8 9 10 e R
ForeCalor 5 16 17 19 20 21 (EEREREEEEELEEE
Height 22 23 4 2627 28 11lllilliiiiiiild
HelpContextID 0 29 30 paaaa
KeepScrolBarsyisible 3 - fmScrollBarsBot] T Cerogns: 13.11.2004 oo
Left ]
Mouselcon (Mone)
MousePointer 0 - FmMousePointer
Ficture (Mone)
Picturealignment 2 - fmPictureAlignm
PictureSizeMode: 0 - FPictureSizelc
FictureTiling False
RinhkT Al ofF Fale o

Pucynok 52 - Oxno Penaktropa Microsoft Visual Basic

CoxpaHuM CO3JaHHBI MakpoC, MPOTECTUPYEM €ro U 3aKpPOeM
penaktop Visual Basic. Teneps s obsierdyeHust padOThl MOJIb30BATENs
XKeJnaTeNbHO 3a/JaTh  MakKpocy ropsuwe KiaBumud. s 3Toro Hamo
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BbINONIHUTE B Word xomanny Cepsuc|HacTpoiika, B OTKpBIBIIEMCS OKHE
HIEJTKHYTh MO KHomke KilaBuartypa, B OTKPBIBIIEMCS OKHE B CIIMCKE
Kareropuu BpIOpaTh pazgen Makpocel, 3aTeM B IaHead Makpochl
BbIOpaTh Makpoc Kanennape, nepeiitu B okHO HoBoe codeTaHnue KiaBul,
HaXkaTh kenarenbHble KiaBuiiu (Hampumep, Ctrl-Alt-C), menkHyTs Ha
kHonke HazHauuTh 1 3aT€M MO KHOMKE 3aKPhITh.

Tenepp MOXHO UCHOBITATh MAKpPOC, HWCHOJB3YIOIIUN 3JIEMEHT
ActiveX. [Inga storo HeoOxoauMo OTKpeITh Word noKyMeHT, Hamucathb
Kakou-mmoo Tekct u  Haxarh kiaBumu  Ctrl-Alt-C.  TlosiBurcs
cripoekTupoBaHHas (popma (puc. 53.). BeiOupas B kajeHgape naTy M,
Ha)XUMasi COOTBETCTBYIOUIYIO KHOIIKY, MOHO 3aHOCHUTh B TEKYIIYIO
MO3UIMI0 Kypcopa, BBIOpAHHYIO AaTy WM YUCIO JHEW MEXKIY 3TOU U
TeKylerl naroid. B HEKOTOPBIX CUTyallusX MOJOOHBIM MaKpOC MOKET
OBbITh TMOJIE3€H, €CJIM YacTO MPUXOJUTCS PAaCCUUTHIBATH HHTEPBAIIbI
MEXAYy pa3ndyHbiMUA aaTtamMu. K TOMy ke, OYEHb JIETKO YCJIOXKHHTh
aeMEeHT ActiveX W BHECTU C TOMOIIBIO €ro OMOJUOTEKHW TUIIOB HOBBIE
MOJIE3HBIE CBOMCTBA U METO/IBI.

| Hokyment2 - Microsoft Word

Dain  [paeka Bua Boraeka  ®oppar  CepeMc  Tabnuua  OkHO Cnpaska x
DEHESRY (2B - QDR =@ B s - 7

OfblHEIA + 18+ Times Mew Roman - 15 + K KU E=EE = O~# vév 2

_I.:a'l'lvl'2'l'3'l'4'l'S'I'B'I'?'I'S'I'9'I'10'I'11'I'12'I'13'I'l4'|'15'|'15'ﬁ".’i;§

Cerogns 13.11.04. 5 moJpkeH BBIMTOJHHTE J1ab0paTOPHYO
padoTy BO BpEMA.

e ?:_— =R

El voatpuzoo4r. B flata
Mi BT ©p Y47 Nt <6 B

WHTEpEaN
i1 2 3 4 5 % 7
8 9 10 1 12 €Ea 14
15 16 17 18 19 20 21
22 wEB 24 25 26 27 28
23 30

E}Eerogﬂa: 13.11.2004 Bixoa, ﬂ
S
@
F

b

S|z &= 4] | i

Ctp. 1 Pazg 1 1f1 Ha 2,7c  CT 2 Hon 17 I CME BAT Pk (Po

Pucynok 53 - [Ipumep npuMeHeHUs Makpoca, UCOJIb3YIOIIETO
anemeHT ActiveX
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PaccmoTpeHHBIN BhIIIE TPUMEP NOKA3bIBAET, KAK HCIOJIb30BAaTh
co3nanHbii B aneMmeHT ActiveX B MS Word. Jlanee BHUMaHue OyaeT
YAEJIECHO UCIOJb30BAaHUIO TOTOBBIX AJIEMEHTOB ActiveX B MPUIIOKECHUSX
C++ Builder.

Bemmonaum  komanay — Component|Import  ActiveX — Control.
OTKpoeTcst OKHO, IPEACTAaBICHHOE Ha puc. 54. BBepXy OKHa pacnoyioKeH
CIINCOK BCEX 3aPETUCTPUPOBAHHBIX B CHUCTEME JJIEMEHTOB. Ecim
TpeOyeTCs YCTAaHOBUTH HOBBIW, €IlI€ HE 3apPErUCTPUPOBAHHBIN DJIEMEHT,
HEO00XO0IMMO HakaTh KHONKY Add ¥ B OTKpBIBIIEMCSI OKHE HAalTH (aiin
.0CX YCTaHABJIMBAEMOIO 3JIEMEHTA.

Ecnu BbiAEINTH B CHHCKE KAaKYyIO-TO CTPOKY, IIOJ CIHCKOM
MOSIBUTCSI TOJTHOE MMSI COOTBETCTBYIomiero (aiina .ocx, a B okHe Class
names MHOSIBUTCS MM KJIacCa WM HECKOJIBKMX KJIACCOB, PEaIn3yeMBbIX
JaHHBIM 3JeMeHToM. Bremanaromuii cnucok Palette page mno3BossieT
BBIOpaTh WJIM 3aJ1aTh HOBYIO CTPAHUIlYy MaJIUTPhl KOMIIOHEHTOB, Ha KO-
Topyto OyzeT ycraHoBieH kommoHeHT. OkHo Unit dir name coaepx uT
KaTaJor MOXYJIEH, MCHONb3YHoUMX KOMIIOHEHT ActiveX. OxHo Search
path colepuUT CIIUCOK MyTeH, UCTIOIb3YEMbIX IIPH MOUCKE (HaIoB.

Import ActiveX @

Import Activex l

Microzoft Terminal Services Active Client 1.0 Type Library [Werzion s
Microsoft Yoice Commands [Version 1.0]

Microsoft Yoice Dictation [Version 1.0]

icrosoft Yoice Text [Wergion 1.0]

Micrazoft Windows Common Controls 5.0 [S F'2] [Version 1.3
Microsoft Windows Camman Eontrols B. D

‘MaonthCalendai<Contrall
C:%Program FilesBorland\CBuilderE\Prajects‘ManthCalendar<Contn

Add.. Hemaowve

LClass names: | TMonthCalendar-

Palette page: |Active}< j

Uit dir name: |C:\Program Files\Borland\CBuilderE% mportz J

Search path: |$[BEIB]\Lib;$[BCB]\Bin;$[BCB]\Imports;$[BCB]\ J

Inztall... | Creategnitl Cancel | Help |
Pucynok 54- OxHo ummnopra anemenTa ActiveX

Knonka Create unit co3maeT u OTKpbIBaeT B okHe Penakropa Koma
MOJTyJIb dJieMeHTa. [Ipr 3TOM MOy/Ib HE BKIIIOUAETCS B TEKYIITUM MPOEKT.
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Knonka Install (ycTtaHoBka) OTKpBIBAET OKHO, B KOTOPOM
3ampaniuBaeTCsT UMsT MMEIOIIErocsl WM HOBOrO TMakeTa, B KOTOPBIU
JOJDKEH ~ YCTaHABJIMBAThCS ~ PETUCTPUPYEMbIM  KOoMIIOHEHT. Jlasnee
OTKpbIBaeTcsi okHO Penakropa [lakeToB, B 3TOM OKHE MOXKHO MPOU3BECTU
YCTAHOBKY KOMITOHEHTa. B pe3ynpTare KOMIOHEHT MOSIBUTCSl B MAUTPE
KOMIIOHEHTOB Ha TOW CTpaHulle, KOTOpass OblLla MOKa3zaHa Ha puc. 54.
Tenepp »snmemeHT ActiveX MOXKHO MCIIOIB30BaTh B MPOEKTaX Kak
00b1yHbIN VCL-KOMIIOHEHT.

9.2. 3ananus 1Sl BBINIOJIHEHHS JIA00OPATOPHOIT padoThI

Pa3paboTaTe mNpUIOKEHWE C HWCIOJH30BAHUEM ITOJTOTOBICHHBIX
3JIEMEHTOB ActivX.

9.3. ClUCOK KOHTPOJIbHBIX BOIIPOCOB

[

. Kakme KOMIIOHEHTHI HA3BIBAOTCA dJIeMeHTaMu ActivX?
2. YKaxuTe Nopsi0K CO3/IaHus 3JIEMEHTOB ActivX

3. Kakum 00pa3oM OCyIIECTBISETCS B3aMMOIACUCTBUE MPHUI0KEHUS
U 3JIEMEHTOB ActivX?

4. B yeM npenmMyniecTBO 3JIeMEHTOB ActivX?
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10. JlaGopaTopnas padora Nell.

KonTeiiHepHble KOMIIOHEHTHI, TexHOJorun COM.

ean padoThI:

3HAKOMCTBO C texHosiorueir COM. [TosmyyeHre HaBBIKOB
pa3paboTKyu npuitokeHut ¢ kommoneHTamu COM.

9.1. TeopeTuueckue cBeeHMsI

Texnonorus COM (Component Object Model — kommnoneHTHas
MOJENIb OOBEKTOB) MPEAOCTABIISIET BO3MOXKHOCTH OJIHOM MPOTpaMme
(kueHTy) paboTaTh ¢ 00BEKTOM APYroi nporpammsl (cepepa). COM —
3TO  MOJAENb  O00BEKTa, KOTOpas  MPEayCMAaTPUBAET  MOJHYIO
COBMECTUMOCTh ~ BO  B3aMMOJICMCTBHUM  MEXJIYy  KOMIIOHEHTAMH,
HAlMCaHHBIMM Pa3HbBIMU KOMITAHMSIMM U Ha pa3HbIX si3blkax. [Ipu aTom
HEBA)XHO, € BBIMOJIHSIIOTCS MPOTPaMMbl: B OJHOM MOTOKE, B Pa3HBIX
MOTOKAX, Ha OJJHOM WJIA Pa3HbIX KOMITbIOTEPAX.

C Ttouku 3pennss COM nOpuinoKeHUE COAEPKUT HECKOJIBKO
00vbekmos (B YaCTHOM Ciydae MOXeET ObITh OJMH 00BeKT). Kaxablii
OOBEKT HMEET OJHMH WIM HECKOJIbKO urmepgeticos. B untepdeiice
OMHUCaHbl METOABbl O0O0BEKTa, K KOTOPHIM MOTYT MOJYYUTh JOCTYM
BHEIIHUE TporpaMmbl. Eciin nHTEp(dECcCOB HECKOJIBKO, KaXKAbIM U3 HUX
SKCIOHUPYET HEKOTOPOE TMOJMHOXKECTBO METOJIOB, BBIMOIHSIONIUX
OJIHOPOJIHbIE (DYHKITUH.

Kaxnapiii untepdeiic umeer UM, Kak MPaBUIIO, HAYMHAIOLIEECS C
cumBosia «I», u GUID — rnobanbHbIi YHUKAJIBHBIN UIECHTHU(HUKATOP
(Globally Unique Identifier). Wnentuduxaropsi, momodbusie GUID,
CO3/IAI0TCA W MCIOJB3YIOTCS HE TOJBKO sl MHTEep(deicoB, HO U IS

COM-komnioneHtoB, Oubnmorexk TtumnoB. s wuntrepderico GUID
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HazpiBaeTcs [ID. Kaxaprit 00sekT COM n0MKeH coaepkaTh pean3aliuio
untepdeiica ITUnknown. DT1otr umHTepdelic mMeeT BCEero TpU MeEToAa:
Querylnterface — nosydyeHnue ykaszarens Ha uHTepdeiic Mo ykazaHHOMY
IID, AddRef u Release — yBenuuenue u ymeHblleHHMEe Ha | yucna
CCBUIOK Ha OOBEKT.

Meton Release noikeH BBI3BIBATHCS 10 OKOHYAHUU PAOOTHI C MH-
Tepdeiicom, YTOOBI YBEAOMHUTH OOBEKT, 4YTO KJIHWEHT OOJbIIE HE
Hy)XgaeTrcs B maHHOM o0bekTe. AddRef wmcmonb3yercs TOIbKO B Tex
CllydasiX, KOTrjJia OJIMH KJIHUEHT MEepeJaeT CChUIKY Ha UHTepdeic Apyroi
porpaMMe WIH APYroMy MOJYJIIO0 CBOIO mporpammy. I[Ipu moctukenuun
cuétunka ccpuloK 0, COM-KOMIOHEHT yAaIseTCs U3 MAMSTH.

Bce ocranbabie uHTEphEUCH OOBEKTOB SIBISIOTCA HACJICIHUKAMU
IUnknown u HaciienyroT T€ *€ TpU METojAa, N00aBissl, KOHEYHO, CBOU
cobcTBeHHBbIE. Tak YTO CKa3aHHOE BBIINIE MPUMEHUMO K JIHOOBIM
untepdericam. Cpeau 3Tux HHTEP(DEICOB-HACICAHUKOB HEOOXOIUMO
ormetuTh IDispatch. DOT1o wuHTepdeiic, HCHONB3yeMBbIl KIUEHTAMHU
cepepoB aBromatuzanuu OLE nns goctyma K MeTojaM W CBOMCTBaM
00BEKTA.

IDispatch mnpenocraBisier KIMEHTaM M KOMIIOHEHTaM HOBBIU
croco0 oOIIeHus MeXxay coOoil. BMecTto mpemoctaBieHUs] HECKOIbKHUX
COOCTBEHHBIX HMHTEp(dEcoB, cCHeUPUUHBIX JJISI €ro CEPBUCOB,
KOMIIOHEHT MOET 00eCHe4YuTh AOCTYH K 3THUM CEpPBUCAM 4epe3 OJIUH
crangaptHblid uutepdeiic, IDispatch.

['oBops mnomnpocty, IDipatch npunumaer wums QyHKUUH WU
BBITIOJTHSAET €€.

Haubonee  uHTEpecHBl B 3TOM  HHTepdeice  QyHKUIHUH
GetIDsOfNames u Invoke. Ilepas npuHumaer umsi (QYHKIUU WU
BO3BpalllaeT ee aucneTdepckuil uaeHtudukarop, wiu DISPID. DISPID
— o910 jmuHHOoe 1enoe (LONG), wuaentuduuupyromnee QyHKIHIO.

Nnentuduxkarop DISPID He yHUKaleH (3a HCKIIOUYCHUEM JTaHHOU
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peamuzanuu IDipatch). VYV xaxpoit peanuzanuu IDipatch wnmeercs
coOctBeHHBIH /1D (HexkoTophie Ha3bIBatOT ero DIID).

Jlnst BhI30Ba (DYHKIIMU KOHTPOJUIEp aBTOMATHU3allMU IEPEIacT €e
DISPID ¢yukuuu-uneny Invoke. ITociaemguss ucmons3yer DISPID xak
WHJEKC B MacCHBE YyKasarelel Ha (YyHKIIMH, YTO OYEHb IOXOXE Ha
oObrunbie uHTEpdeiicel COM. OnHako cepBep aBTOMATU3alMU HE 00s13aH
peanmn3oBbiBaTh Invoke mMenHo tak. IIpocTou cepsep aBromMaTn3annu
MOXET HCIOJIb30BaTh oreparop switch, KOTOpbIN BBINOJHSIET pa3HbIN
KOJI B 3aBUCUMOCTH OT 3HaueHuss DISPID. VIMeHHO Tak peaav30BbIBAIN
OKOHHBIE ITPOLEYPHI, ITpexkIe ueM crana nomyisspaa MFC.

Cnoco6 neiictBuii IDispatch::Invoke HamomuHaeT BBI30B uepe3
BUpTyalbHyto Tabnuny ¢yukuuii (vebl). Invoke peanusyer Habop
GyHKIMI, TOCTYN K KOTOPBIM OCYIIECTBISETCS MO WHAEKCY. Tabmwuia
vtbl — MaccuB ykazatesned Ha GyHKIMU, OOpalleHhe K KOTOPBhIM TaKKe
uaer no uHuaekcy. Omnako B CH++ vtbl cratmyueckue, U KOMIIHIISTOP
paboTaer TOIBKO BO BpeMs kommwisinuud. Ecmu nmporpammucty CH++
HEO0O0XO0AMMO TMOPOXKAaTh Vtbl BO BpeMs BBINIOJHEHUS, OH MPEIOCTaBICH
camoMy cebe. C npyrol CTOPOHBI, JIETKO CO3JaTh YHHUBEPCAIbHYIO
peam3aiuio Invoke, koTopas CMOXET JNErko amanTHPOBATHCA IJIs

peajin3alin CaMbIX PA3HbBIX CCPBUCOB.

Disp-unmepdeiicoi

VY peanuzanuu IDispatch::Invoke ecth ere oqHO ¢X0ACTBO ¢ vibl.
O6e onu omnpenensitor unrepdeiic. Habop dyHkuid, peann3zoBaHHbBIX C
MTOMOIIBIO IDispatch::Invoke, HAa3bIBACTCS JTACTIETYEPCKAM
untepdeiicom (dispatch interface) wnm, kopoue, disp-unrepdeiicom
(dispinterface). [To onpenenenuto, narepdeiic COM — 310 ykazaTenb Ha
MacCHB yKazaTesel Ha (yHKIIMH, IEPBBIMU TPEeMsl U3 KOTOPBIX SBIISIOTCS
QuerylInterface, AddRef u Release. B coorBercTBHM ¢ Goiee oOIIUM

omnpenaeneHueM, UHTepperc — 3To0 HabOp (PYHKUMII U TMEPEMEHHBIX,
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MOCPEICTBOM KOTOPBIX B3aMMOJECUCTBYIOT JBE YacCTH MPOTrpaMMBI.
Peanuzamuss  IDispatch::Invoke omnpenenser Habop  QyHKIUH,
MOCPEJCTBOM KOTOPBIX B3aMMOJCHCTBYIOT CEPBEP M KOHTPOJLIEP
apromatu3zanuu. Kak HeTpyaHO BUIETb, (PYHKIHUM, peaTu30BaHHBIC
Invoke, o6pa3ytot uaTEpdeiic, Ho He naTepdeiic COM.

Ha puc. 4.1. qucnerdepckuii uutepdeiic nmpeacTaBiieH rpadUuecKu.
CneBa wu3o0paxkeH TpaauimoHHsli uHTEepheiic COM — IDispatch
peanu3oBaHHbId mpu nomoinu vtbl. CrpaBa mokaszad disp-uHTepderic.
enTpanbHyto  poiab B  disp-unrepdeiice  urparor  DISPID,
pacno3HaBaeMbie IDispatch::Invoke. Ha pucynke mnokazana omHa wu3
Bo3MOkHBIX peanmu3annii Invoke u GetIDsOfNames: MaccuB umeH
GyHKIMI 1 MaccuB ykazarenel Ha QyHkuuu, u"aekcupyemoie DISPID.
D10 TONMBKO oamH cmocoO. s Oompmux  disp-uHTEpQEHCcoB
GetIDsOfNames pabGoraeT ObICTpee, €CiauM IlepenaBaemMoe € HuMs
UCIIOJIB3YETCS B KadecTBE KIIFOYa Xem-TaOnuiel. Disp-uHTepdericht

peanmusyiorcs ¢ momoripio IDispatch n He sBIsIOTCS HMHTEpdEcaMu
COM.

Hurepderxc IDispatch Disp-HHTeRDHeHC

[Dispatch pVibi |—n| &Queryinterface

plDispatch “Foo®

&AddRef

“Bar"

&Release

“"FooBar"

&GetTypelnfoCount

&GetDsOfNames

&Foo

&invoke

&Bar

3 | &FooBar

|
|
|
|
|
|
|
| &GetTypelnfo
|
|
|
|
|
|
|
|

Puc. 4.1. Ogna u3 Bo3amoxHbIx peanuzanuii IDispatch::Invoke.

Jlyanvnvie unmepgheiicot
Merton, mnokazaHHbIM Ha puc. 4.2., COCTOUT B TOM, YTOOBI

unrepderic COM, peanusyromuii IDispatch::Invoke, nacnegoBan He
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IUnknown, a IDispatch. Tak peanusyior unrepdeiicel, Ha3bIBacMbIe
nyanbHbiMu UHTep(deiicamu (dualinterface). Jyanbnsiii unTEpdeiic —
sTto disp-untepdeiic, Bce ujieHbl KOTOPOTro, aoctymnHbie dyepe3 Invoke,

JOCTYIIHBI U HAIIPSAMYIO Yepe3 BUPTYaIbHYIO Tabnuily GyHKIui vebl.

HHTep@e;?c FooBar Hacrmegyer

marepjpercy IDispatch Disp-uHTeppenc

IDispatch*

piDispatch pVtbl I—b &Querylnterface

&AddRef

1 | "Foo™

2 | "Bar"

&Release

2 | "FooBar"

&GetTypeinfoCount

&GetTypelnfo

&GetDsOfNames

&invoke

&Foo

&Bar

&FooBar

Pucynok 55 - [yanbnubiii unTepdeiic — 310 uHTepdeiic COM,
kotopeiii Hacnenyer IDispatch. /{octynm k wienam Takoro uHTepdeiica

BO3MOXkeH U yepe3 Invoke, u uepes vtbl.

HyanbHble UHTEp(ENCH NpeNnoYTUTENbHBI i peanu3anuu disp-
uHTepdeiicoB. OHM MO3BOJIAIOT MporpammuctaM Ha C++ paboTaTh uepes
vtbl; Takue BBI30OBBI HE TOJIBKO JieTue peanu3oBarb Ha C++, HO OHH H
ObICTpEE BBIMIOJIHSIOTCS.

Makpo- U MHUKPOHMHTEPIPETUPYEMbIC SI3BIKM TakKKe MOTYT
UCIIOJIb30BATh  CEPBHUCHI  KOMIIOHEHTOB, pPEAIM3YIOLIUX  JIyaJbHbIE
untepdeiicol, npuMenssi Invoke Bmecto Bbi3oBa uepes vibl. TIporpamma
Ha Visual Basic moxxeT paboTtarh ¢ ayainbHbBIM HHTepdeiicom kak ¢ disp-
uHrepdericoM, Tak u yepes vibl.

Texnonmoruss COM peanusyercs crnenuaibHbBIMU OUOIMOTEKAMH,
Briaovass OLE32.dll m OLEAut32.dll. Onu coxaepkaT cTraHIapTHbBIC
untepdericel 1 APl ¢ QyHkumsMu, 00€CEeUUBAIOIMIUMU CO3/IAHUE

00bekToB COM M ynpaBiieHHE UMU.
08



Tax kak TtexHomoruss COM He 3aBHUCHT OT S3BIKa, B HEH
UCIIOJIB3YIOTCS TUIIBI, OTJIMYHBIE OT IPYyTUX s3bIKOB. [Ipexnae Bcero, 3To
OTHOCUTCA K CTpPOKaMm, KOTOPbIE B Pa3HbIX S3bIKAX OMHUCHIBAIOTCS IIO-
pazHomy. B COM wucnoinb3yercs cBoil ctpokoBblid Tult — BSTR (Basic
STRing). OH onuchIBaeT CTPOKY, B Hadajie KOTOPOM yKazaHa €€ JJIMHA.
[TockoyibKy JUIMHA CTPOKHM M3BECTHA, 3aBEPIIAIOIIETO HYJIEBOTO CUMBOJIA

He TpeOyercH.

Cosznanne COM — kOMIIOHEHTA

Knuent tpebyer Oubmmoreky COM cozgath COM-KOMIIOHEHT C
ykazanHbiM CLSID Bb13oBoM (pynkiuu CoCreatelnstance.

bubnnoreka COM WILET B BETKE BETKY
HKEY_CLASSES_ROOT\Classes cHCTEMHOr0o peectpa  TpeOyemblit
CLSID wu mocliie yCHnemHoro moucka  3arpyaeT COOTBETCTBYIOUILYIO
CLSID nunHamuueckyiro OMOJMOTEKY WM HUCIONHSEMbId Qaiin. 3arem
oubmuoreka COM TpelyeT y 3arpykeHHOro (haiiyia co3aaTh dK3EMILISIP
KOMIIOHEHTA U BEPHYTh yKa3arellb Ha TpeOyemblil untepdeiic. B cimyuae
YCOEIIHOTO  CO3[IaHusl  yKazarelb Ha UuHTepdeilc  KOMIIOHEHTa
BO3BPAILACTCS KIUEHTY.

3anpoc unrepdeiica:

¢ MHTepdbeWc KOMNOHEHT a-
cepBepa

|

3anpoc uHTepdeca c 3
naeHTudukatopom D u, F

€CI KOMMOHEHT |

noaaepXMBaeT ero, i

nosiydeHune ykasatens Ha i

|

|

|

|

|

QuerylInterface()

Tpebyembin nHTEPdENC
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[lepenaua unTepdeiica ApyroMmy KOMIOHEHTY B Ka4eCTBE apryMeHTa

GyHKIUU:

¢ MHTepdheWc KOMNOHEHTa-
cepBepa

|
Mepen Tem, kak NnepeaaTb !
yKasaTterb Ha UHTepgeic l

KOMMOHeHTa apyromy
KOMMOHEHTY UNU PYHKLNK,
KIWEHT 06s3aH yBenuunTb
CYETUYMK UCMONb3OBAHUS
KOMMOHEHTa

AddRef()

MHTepdhelWC KOMOOHEHT a-
ceppBepa

|

lNocne Toro, Kak KNMeHT i
3aKoH4Mn paboTy ¢ L

NHTepgencom |

KOMMOHEHTA, OH 06s13aH i

YMEHbLLINTb CYETUNK i

|

|

|

|

|

Release()

nmcnonb3oBaHUA

10.2. 3apanus 1J151 BHINOJHEHNs JIa00OPATOPHOH padoThI

PazpaboTaTh npunoxenue ¢ ucnoiab3zoanuemM COM-kommoHeTa

10.3. Cnrcok KOHTPOJIbHBIX BOIPOCOB

5. Kakue kommoHeHTHI Ha3biBaroTca COM?
6. Ykaxute nopsaaok coznanusgs COM-kommonera?

7. Kakum 00pa3oM OCYIIECTBIISIETCS B3aUMOJICHCTBUE TPUIIOKECHUS
u COM-komiioHera?

8. B uem nmpenmyiectBo komnoneHta COM?
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11. JlabopaTopnas paGora Nel2.

Pa3pa6orka npusio:xkennii ¢ XML kogom

Ieab padoThI:

3HAKOMCTBO C TEXHOJIOTHMEW CBS3bIBaHUS NpuioxkeHui. [lomydenue
HABBIKOB Pa3paOOTKU MPUIIOKEHUN C TEXHOJIOTHEH CBA3bIBAHUS.

11.1. TeopeTnyecKkue cBeIeHUSA

XML (Extensible Markup Language) - 53TO S3bIK pa3METKH,
OIMCBLIBAIOIINK I1I€IBIM KjJIacC OOBEKTOB JAaHHBIX, Ha3bIBaeMbIX XML-
JIOKYMEHTaMH.

A3bIKk pa3MeTKH JOKYMEHTOB - 3TO Ha0Op ClelUalbHBIX WHCTPYKILHMH,
Ha3bIBAEMBIX TEraMu, MpeAHa3HAYECHHBIX 4 (popMUpOBaHUS B
JOKYMEHTax KaKOW-TMOO CTPYKTYphl U ONpPEEICHUS OTHOILICHUN MEXY
Pa3JIMYHBIMU JJIEMEHTAMU 3TON CTPYKTYPHI.

Tern si3bika (ympaBismolde JACCKPUNTOPHI) CIyKaT B KadyecTBe
WHCTPYKIUN [IJI1 TPOTpaMMbl, MPOU3BOJIAIICH IOKa3 COJECPKUMOIO
JOKYMEHTAa Ha CTOPOHE KIHMEHTa. B cambpIX NOEpPBBIX CHUCTEMax MIJis
0003HAaYEHHUSI ITUX KOMaH/| UCHOJIb30BAIINCH CUMBOJBI “<’ U “>", BHYTpH
KOTOPBIX MOMEIIAIINCh HA3BaHUSI UHCTPYKIHMM U UX Mapamerpbl. Ceivac
TaKo# criocod 0003HAYEHUSI TETOB SIBJISICTCS CTAaHAAPTHBIM.

[Ipumepsl Teros: <note>, <background color="red”>, </node>.

PaznmuuaroT OTKpBIBAMOIIMNA W 3aKpbIBAOIIMKA Terd. OTKPBIBAIOMIUN TET
OIpeleNsieT Hayallo WHCTPYKLUMU. Bce naHHbIe, CIEAyIOIUe 3a HUM,
ABJIAIOTCS MapamMeTpaMy JAaHHON UHCTPYKIIUHU.

Jnga  3aBeplIeHHs ~ ONPEHENIEHUS  UHCTPYKUUM  MCIIOJIB3YETCS
3aKPBIBAIOIINHN TET.
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O06o3HaueHue OTKPBIBAIOIIIETO Tera - <instruction-name>,
3aKphIBAIOIETo - </instruction-name >

Ecnn MHCTpYKUHS HE MCMOJIB3YET HUKAKUX JTAHHBIX, TO OTPHIBAKOIINAN U
3aKpBIBAIOIIUN Ter 00BEIUHAT B OAUH <instruction-name/>. Cneayromue
JIBa IPUMEPA TETOB 3KBUBAJIEHTHBI: <root/> u <root></root>.

11.1. Haznayenune XML

XML wucnonb3yeTcs B KaueCTBE CPEACTBA ISl ONMUCAHUS TPAMMATHUKHU
IpYyTUX S3bIKOB M KOHTPOJSA 3a MPABWIBHOCTBIO COCTaBJICHHS
nokymeHToB. T.e. cam mo cebe XML He COIepX UT HUKAKUX TETOB,
MPEIHA3HAYEHHBIX JUISI Pa3METKH, OH MPOCTO ONPEAEHACT MOPANOK HX
co3nanusi. TakuM oOpa3oMm, eciid, HampuMmep, s 0003HAYEHUS DJIEMEHTA
tree B JOKYMEHTEC HEOOXOIMMO HCIIOJIB30BaTh Ter <tree>, 1o XML
MO3BOJISIET CBOOOJIHO MCIIOJIL30BaTh TaKOW JJIEMEHT B JIOKYMEHTaXx.
[Ipumep: <tree>appletree</tree>

Kak BugHO, cam mpouecc co3nanuss XML-gokymMeHTa O4€Hb NPOCT U
TpeOyeT Julllb TMOHUMAaHMUS TeX 3aJay, KOTOpble HEOOXOIUMO
BBINIOJIHUTh, HCINOJB3yss XML B kayecTBe s3blka pa3METKU. Takum
o0pa3oM, y pa3paOOTUUKOB TMOSIBISETCS YHHUKaJIbHAs BO3MOKHOCTD
onpeaensiaTh COOCTBEHHbICE KOMAaHJbl, IIO3BOJIAIOIIME WM Hauboliee
3(GEeKTUBHO ONpEENaTh JaHHbBIEC, COJIEpKAIIUECs B JOKYMEHTE. ABTOD
JOKYMEHTa CO3/1a€T €ro CTPYKTYpPY, CTPOUT HEOOXOJIUMBIC CBSI3U MEXKIY
AJIEMEHTAMM, MCIIOJIb3Ysl T€ KOMAaHIbl, KOTOPBIE YIOBJIETBOPSIOT €r0
TpeOOBaHUSIM, M JOOWMBAETCSI TAaKOro THUIA Pa3METKH, KOTOPBIH
HEOOXOJMM €My U1 BBIMOJHEHUS OIepaluil MpoCcMOTpa, TOMCKa,
aHann3a JOKYMEHTA.

Eme ongauM U3 0o4eBUIHBIX JOCTOMHCTB XML sBiseTcs BO3MOXKHOCTH
WCTIOJIb30BAaHHSI €TO0 B KAYECTBE YHHUBEPCAIBHOIO S3bIKa 3alPOCOB K
xpanuwaumaM uH@opmanuu. Cerogua B riiyomHax W3C HaxoauTcs Ha
paccMoTpeHuu paboumit BapuanT crangapta XML-QL (wm XQL),
KOTOPBIN, BO3MOXKHO, B OYIyIIIEM COCTaBUT CEPbE3HYIO KOHKYPEHIIHIO

SQL.
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Kpome Ttoro, XML-IOKyMEHTBI MOTYT BBICTyIIaTb B KayeCTBE
YHUKAJIBHOTO Ccroco0a XpaHEHUsl JAaHHBIX, KOTOPBIN BKJIIOYAET B CeOs
OJIHOBPEMEHHO CpEJICTBA JyIsl pa3dopa MHPOpMAIIUU U MPEACTABICHUS €€
Ha cropoHe KiumeHTa. Jlns moucka TpeOyeMoir  uHGOpMaIU
npenHazHayeH s3blk XPath, ans npencraBinenus XML-gaHHBIX B
TpeOyeMOoM BHUE UCIIONIb3YETCs A3bIK TpaHchopmanuii XSLT.

XML mnoO3BOJSIET TaKK€ OCYIIECTBIATH KOHTPOJIb 324 KOPPEKTHOCTBIO
JNAHHBIX, XpAHAIIUXCA B JOKYMEHTaX, HPOHU3BOJHNTh IPOBEPKHU
UEPAPXUYECKUX COOTHOIIEHUW BHYTPU JOKYMEHTAa W YCTaHABJIUBATH
CIUHBIA CTAHIAPT HAa CTPYKTYPY JOKYMEHTOB, COACPKUMBIM KOTOPBIX
MOTYT OBITh CaMbl€ Pa3JIMYHBIC JAHHBIC. ITO O3HAYAET, YTO €TI0 MOXKHO
UCIIOJIB30BaTh MPU MOCTPOCHUU CJIOKHBIX MHPOPMAIIMOHHBIX CHUCTEM, B
KOTOPBIX OUYE€Hb BaXKHBIM SBJISIETCSI BOIIPOC 0OMEHa uH(popmaiuen Mexay
pPa3IMYHBIMU  TPUIOKEHUSAMH, paOOTAOIMMU B OJHOW CHCTEME.
Co3naBasi CTpyKTYypy MeXxaHu3Ma oOMeHa uHGOpMaIuyd B caMOM Hadvaje
paboThI HaJ TPOEKTOM, MEHEIKEP MOKET M30aBUTh ce€0s B OyIylIEM OT
MHOTHX TMpPOOJEM, CBS3aHHBIX C HECOBMECTUMOCTBHIO HCIOJIb3yEMbIX
Pa3IMYHBIMU KOMIIOHEHTAMH CUCTEMBI (JOPMATOB JIAaHHBIX.

Takum oOpa3zoMm, ucnonb3oBanne XML B kauecTBe Ss3bIKa pa3METKU
JOKYMEHTA IT03BOJISIET:

® JCIIOB30BaTh CAWHBIA YHU(PUIIUPOBAHHBIN (opMaT XpaHEHHUS
JIOKYMEHTOB, IO3BOJISIFONTUN M30€KaTh HECOBMECTUMOCTH Pa3-
JUYHBIX (HOPMATOB MPEACTABIICHUS TaHHBIX,

® OCYIICCTBJISATh KOHTPOJb 3a KOPPEKTHOCTh JAaHHBIX, XpaHsi-
IIUXCS B TOKYMEHTAaX,

® JCIOJB30BaTh JOKYMEHTBI B KAayeCTBE YHHKAJILHOT'O CIiocoba
XpaHEHHs JaHHBIX, KOTOPBIA BKIIOYACT B CEOS OJHOBPEMEHHO
cpeacTBa JJig pazdoopa MHGOpPMAIIMKA M TPEACTABICHUS €€ Ha

CTOpOHE KJIMCHTA.
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OCHOBHOM CTPYKTypHOU equHuIel s3bika XML aBisiercs 31eMeHT.

JaemeHT sa3bika XML — COBOKYNHOCTH OTKPBIBAKOLIETO H
3aKpBIBAIOLIETO0 TETOB, COOTBETCTBYIOIIUX OJTHOW MHCTPYKIHWHU, & TAKXKE
rapaMmeTpoB ATOU WHCTPYKLHU. ITpumepsl 3JIEMEHTOB:
<name>Sample</name>, <food-name>Apple</food-name> <price
unit="rub”>12</price></food>. Hazpanue HHCTPYKIIUU B TaHHOM CJy4ae
ABJSCTCSA HMMEHEM JJIeMEeHTAa, 3HAauYCHHUE, 3aKII0YEHHOE MEXKIY
OTKPBIBAIOIIMM M 3aKpPBIBAIOIIMM TErOM — 3HAYeHHeM 3JjieMeHTa. B
pPACCMOTPEHHBIX MPUMEPAX 3HAYEHUEM [JISl DJIIEMEHTA ¢ MMEHEM hame
apiusiercss Sample. OnemeHT XML MOXeT coaep:KaTh BIIOXKECHHBIE
AJIEMEHTHI, 0 YEM CBHUJIETEIBLCTBYET BTOPOU IIPUMED.

Ecimu mposectn ananoruto XML ¢ «4ea0BEYECKUM SI3BIKOM», TO
MOXHO CUUTATh, YTO BJEMEHT — UM CYIIECTBUTEIBHOE (XapaKTepU3yeT
npeamer). Jns oOo3HaueHuss UMEH mpuiaraTeabHbIX (IIPU3HAKOB
npeamera) B XML ucnons3yrorcst aTpuOyThl. ATpuOyThl BKIIOYAIOT B
OTKPBIBAIOIIMIA TEr »3JIEMEHTa IMOocle HUMEHH »3iieMeHTa. CHHTaKCHC
aTpulyTa: nMs-atpulOyTa="3HaueHue aTpuoyTta”’. [Ipumepsl 2IeMEHTOB C
atpuoytamu: <ball color="green”/>, <paper format="A4” printer-
kind="laser;ink”>ALux</paper>.

Coryamenuss mo 0003HaAaYeHUI0 UMEH IJIEMEHTOB M aTpPUOYTOB
XML.

HNms MoXeT HAuMHATHCS C 6YKBI)I, CUMBOJIa IMOAYCPKUBAHUA HIIN
ABOCTOYMU.

[Tocne mepBOro cuMMBOJAa B UMEHU MOTYT OBITh OYKBBI, IU(DPHI,
3HAKM MEepeHoca, MOJIECPKUBAHUS, TOUKA WU JBOCTOYHE.

Nmena He JOJDKHBI colepkarh OykBocodeTanus XML wunu
Bapuallii Ha 3Ty TeMY, MOCKOJIbKY BCE MOJOOHBIE MMEHA 3al[UIICHBI
npaBaMM Ha HMHTEJUICKTYallbHYI0 COOCTBEHHOCTh KoHcopuuyma W3C.
Hamnpumep, uMs my-xml-tag OyaeT HeIONMyCTUMBIM JUisi 0003HA4YECHUS
areMeHTa win atpudyra XML.
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Hokyment XML sBasgercs xopomo  obOpMIEHHBIM, €CIU

COOTBETCTBYET BCEM CMHTAKCHUYECKUM IpaBuiaM XML.

7.2. Crpyktrypa XML noxkymenra
Paccmorpum ctpykrypy XML-10KyM€eHTa Ha CIEAYIOIIEM ITPUMEPE.

<?xml version="1.0" encoding="utf-8" 7>
<group>
<name>I13-00</name>
<students>
<student sex="myx">
<numbook>98123</numbook>
<familyname>lBanoB</familyname>
<name>I[Iérp</name>
<parentname>CuopoBud</parentname>
</student>
<student sex="»xeH">
<numbook>876456</numbook>
<familyname>IlerpoBa</familyname>
<name>Hwnna</name>
<parentname> AJiekceeBHa</parentname>
</student>
</students>
</group>

JIro0o# nokymeHnT XML nomxeH HauuHaThes ¢ Tera xml. ATpuOyT
version omnpeaesaeT Bepcuto s3bika XML n Ha TeKymuyii MOMEHT Bceraa

noJkeH ObITh paBeH 1.0. ATpuOyT encoding sBIISIETCSI HEOOSI3aTEIBHBIM U
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3a1a€T HCIOJB3YeMYH0 TpH (OPMUPOBAHMH JIOKYMEHTa KOJIHUPOBKY.
Bo3MoxHbIe BapHaHThl KOJUPOBOK ISl PYCCKOS3BIYHBIX JIOKYMEHTOB:
utf-8, utf-16 (UNICODE), win-1251(kogqupoBka Windows 110
YMOJYaHUIO) U T.J1.

Kaxnpiii nokymenT XML noibkeH coaepkaTth KOPHEBOW AJIEMEHT.
KopHeBoM 3J1IeMEHT — €IWHCTBEHHBIM 3JIEMEHT JOKYMEHTA, KOTOPBII
BKJIFOYAET B ce€0sl BCE OCTaJbHBIC JIEMEHTHI JOKYMEHTa M HE BXOIUT B
COCTaB JIPyrMx 3JIEMEHTOB. B paccMarpuBaeMoM IpUMEpPEe KOPHEBBIM
AJIEMEHTOM SIBJISIETCA 3JIEMEHT group. DJIEMEHT Zroup COAEPKUT PJIEMEHT
students, mpeacTaBASIOMINN COOONM CIMHUCOK CTYACHTOB T'PYIMIbI, KaXKIbIM
AJIEMEHT KOTOpOro — student — XxpaHuT uHPoOpMaImo 00 0JJHOM CTYJICHTE.

Hepapxus 31eMEHTOB MPUBEECHA HA PUCYHKE S7.

group
(Tpynna)
[
I |
name students
(Ha3saHue (CtypeHTbI
rpynnol) rpynnbi)
Student <Attribute>
(cTyneHT) sex
I |
familyname name parentname
(Pammnns) (Nms) (OT4ectBO)

Pucynok 57- Uepapxus annemenToB XML-nokymenra

Otkpoem nokymeHT B Internet Explorer. Ilockosbky co3maHHBIN

JOKYMEHT SIBJISIETCS XOPOIIO 0()OPMIICHHBIM, TO YBUIUM CIICIYIOIIIEE.
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11.2. 3aganus 1Ji9 BHINOJHEHUS J1a00PATOPHOH PadoThI

Pa3paboraTh npuiiokeHue ¢ ucrojb3oBanueM XML-n1okymMeHTa

10.3. Cnrcok KOHTPOJIbHBIX BONPOCOB

1. Kakue koMnoHEeHTHI Ha3bIBatOTC XML-1okymeHTOM?
2. Ykaxure nopsaok coznanua XML-nokymeHnTa?

3. Kakum 00pa3oM OCYIIECTBISCTCS B3aMMOICUCTBHE MPHUI0KCHUS
n XML-nokymenTa?

4. B yem npenmyiiecTBO ucnonb3oBanuss XML-nmokymenTa
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